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Complete Audio/Tuner Kits Radio/Audio/Communications Modules

We have various RC ICs. including NE544
NE5044, and two new ones from OKI

KB4445 4 channel dig.prop. FM TX IC. 30mW out (amplifyable) -£2.30 inc
KB4446 4/5 ch. dig. prop FM RX IC. Suits KB4445 or RCME cyst. £2.65.
KB4445/6 pair: E4.75. New 8 page data -sheet 35 + SAE. More RC ICs in list

More features and facilities, thanks
to DC switching and control design

revievving the most comprehensive audio preamplifier yet DC switching of 7 inputs, plus
two tape in/outs 2 low pass, 2 high pass active filters, genuine volum- 'ated loudness, ldf3
channel matching, with DC volume, balance, bass and treble controls. qable for bus/remote
control, tape dubbing, switched monitor etc. 1313d13 S/N+, THD -75dB .x better. Pluggable PU
equalization boards, tone control override. Price for comtete unit about £149 no VAT.

Semiconductors
Radio/Communications ICs

CA3089E
CA3189E
HA1137W
HA11225
HA12412
KB4420
TBA120S
Kt34406

5L1610
SL1611
SL1612
SL 1613
SL1620
S1.1623
SL 1624
SL1625

2,11
2.53
1.95
2.47
2.81
1.95
1.15
090

1.84
1.84
1 84
2 17
2.50
2.80
3.77
2.50

HA1197
CA3123E
TDA1072
TBA651
TDA1090
TDA 1220
TDA1083
TDA1062

SL1626 2.80
SL 1630 1.86
SL1640 2.17
SL1641 2.17
SL6600 4.31
SL6640 3.16
SL6690 3.68
MC1496 1.44

1.61
1.61
3.09
2.53
351
1.61
2.24
2.24

SD6000
TDA4420
MC1330P
MC1350P
K84412
KB4413
KB4417
MC3357P

4.31
2.59
1.38
1.38
2.24
2.24
2.53
3.16

FOR COMPLETE LISTINGS
SEE OUR NEW PRICELIST

VARICAP DIODES
A section from our PL.
BA102 0.35 16'.1 ratio AM tuning
88204 0.41 KV1215 9v triple 2.93
88105 0.41 KV1211 9v dual 2.01
88109 0.31 KV1225 25v triple 116
MVAM2 1.93 88212 9v dual 2.25

POWER MOSFETS 100W PA's made simple
ince pioneering t 1 W comp ementary OSFET technique Hitachi have developed a range

of output devices and drivers that ought to revolutionise opinions and attitudes towards the
design of all L F amplification systems. We have a new 48 page application note (£1.50 inc) and
complete sets of parts, modules and now the new complete PA system (see above).
2SK133 120v N-ch 100W MOSFET £6.33 2SJ48 Pch complement £6.33
2SK135 160v N-ch 100W MOSFET £7.29 2SJ50 Pch complement £7.39
PA1016 Kit for 100W MOSFET PA less Heatsink £16.10. £23 inc heatsink/bkt)

ULTRA

VW.

I t 9519

Mk III FM Tuner series Carriage for Mk III tuner £3 inc

The Mark III series FM tuner has been updated, and now includes a
centre zero tuning meter as standard. The instruction manual has been
meticulously revised, enabling easy assembly by constructors of various
levels of experience a preview copy may be purchased for £1.00.
Mark III A series 'Reference series' tuner modules £171.35 inc.
Mark Ill B senet 'Hyperfi' modules, with switched

IF BW, pilot cancel decoder £198.95 inc.
A matching synthesise, unit will be made available later this year, and can be
retrofitted to either version. All versions include digital frequency readout/clock,
VU deviation meters, 6 preset stations, 10 turn pot manual tuning, toroidal PSU,
output level adjustment, 110/240v AC input. Full alignment service available.

Power Amplifier Style and performance with a real
'belt and braces' PSU design.

After a couple of preview comments. it seems that many of you are waiting to hear
about the matching HMOSFET power amplifier for the Mk III tuner. Well, it's out
at last - complete with twin toroidal PSUs for comfortable 80W RMS per channel,
over 100W peak, but limited by thermal shutdown of the HMOS. 10W -100W log
LED output peak indicator, DC offset protection and switch -on pause relay. AC or
DC input coupling, direct or relay protected output terminals. The works.
Only one version of this item. Cornplete kit £178.25 inc. Carr. £5.

Preamplifier

LOW NOISE PU PREAMPLIFIER
The HA12017 is the last word in PU preamps, and general low noise audio design.
It is an SIL IC, with 86dB S/N in RIAA configuration, 10v RMS output capability,
0.002% typ THD at 10v RMS output (imagine the overload margin !!). It comfort-
ably supercedes discrete circuit designs in terms of price/performance, and takes
the art beyond the TDA1042's capabilities. (Replaces HA14571 £1.80 each . or
an RIAA applications PCB with two ICs for E5.75. Complete with Rs&Cs £9.95.

Radio Con trol ICs

CMOS, LPSNTTL, TTL, MPU
Listings in the new iricelist.

Coming Soon
SSB transceiver system : 10kHz to 1000MHz !!

Most CMOS Is available in low
volume also L PSN. Standard
linears and TTL OK.

Things like ICM721613, ICL8038, 8080A, 6800P, 2708, NE555,NE556, etc
Contain yourselves, RF fans i Not yet ready for
a full launch until autumn but reviewed here

A modular VLF to UHF SSB TX FIX system at last. With the correct first miner, the basic PCB
covers 10kM, to 1000MHz using LO fed from eat source (Our 2 IC Mullard synth for instance)
and RF PA for TX OP 0 2uV basic sensitivity in HE Typ cost for HF synth SSB RX will be
less than 1200 Add an RF PA for full TRX for another £50 See one in our foyer, and marvel.

Please send an
SAE with all
enquiries.
Phone orders by
ACCESS but
minimum E5
Callers welcome

LW -MW -SW -SW DC tuned and switched
91072 All switching of bands by a single

pin to grid. Varicap tuned, with LO
output for synth. MW/LW version
or MW/LW plus 1 or 2 SW bands
MW/LW: E15.58 +1SW £16.73

VHF Tunerheads
Europes largest stock range for broadcast and
communications. Probably also the world's -
details in the catalogues and PL. Specials are
also supplied in the region 30-220MHz.

Pilot Cancel PLL Stereo decoders
Again. Europe's widest range of stereo decoders
including pilot cancel PLL types. The pic shows
the 944378 pilot cancel including post decoder
26/38kHz filtering and muting preamp output

Switched bandwidth FM IF strips

944378 2
I-26 45

Broadcast FM IF strips for all occasions, including the new 911225 with diode
switched narrow filter option, ultra linear phase ceramic filters, 84dB S/N, and
0.04% THD (40kHz deviation). Plus usual things like AGC, AFC, der. mute, level
meter drive. £23.95 (supplied in screen can with 0.1 edge connection system)
Also the 7230 hyperfi series - as the 911225, but with slope controlled AFC that
oper3tes in conjunction with signal level and an extra IF amp stage for DXing.

Various digital frequency displays
The World's largest range of receiver DFMs is now
joined by the DFM7 (shown) - and L shaped version
of the DFM3 with remote display mount connector
possibility . 1kHz SW resolution with 455kHz or
10.7MHz offsets, 100Hz res up to 3.9999MHz, and
VHF to 299.99 MHz in 10kHz steps £41.75

Components

Crystal Filters Most popular types are available
ex stock, and in quantity

10.7MHz 25kHz Channel spacing 8pole
12hkHz
2.4kHz SSB
Monolithic dual roofing filter

34.5MHz 1.3dB loss, 80dB stopband HF
first filter in synth. RX

RC XTALS FM pairs (no splits)
AM pairs ..

USB/LSB Xtals for 10 7SSB filter

Piezo Sounders

E16.67
£17.82
E19.78
E2.30

£36.80
E3.74
£3.57
£2.88 ea

The most efficient warning so -ratters yet

The latest thing in electro-acoustic efficiency. 1mA of drive from
CMOS will give an SPL of 83dB 10v RMS drive from CMOS uses
3mA for 100dB SPL at 4.8kHz (88dB at 1.65kHz)
The data sheets shows various drive circuits, and give full
specifications with regard to broadband responses and power
consumption etc. 1 off 44p inc. 100 off 28.75p (25p ex vat)

Keyboard switches and caps
From the world's most widely used switch
manufacturers - ALPS come the biggest and
best range of keyswitches, and data entry key-
board switches. The SCM81101 is shown here,
with the KT5 2 -part cap (with clear top, to enable
easy fitting of your chosen legend. Other types are
available with built in LED. 900 mounting etc.
SCM81101 17p, K T5 - 16p - or 29p/pair

LCD CLOCKS
LCD DVM

Clocks use 1.5v
at 15uA only.
DVM 9v/1mA

CM161 7mm LCD 12/24hr, alarms etc £11.44 each
CM172. 13mm, 12hr, alarms,timer etc E14.32 each
CM174: 13mm, 12hr, min/sec stopwatch £14.32 ea
DVM 176: ICM7106 based LCD 3Y2digit E22.36 each

switch

12.5

WHAT's NEW at AMBIT
NEW PRICELIST/SHORTFORM:-
28 pages, FOC with AS SAE pse

Bigger pant than our
recent one page list
and vastly extended

If you still need convincing to invest Li 60 in the cats, be mean and get this first.

POWER MOSFET APPLICATIONS
HANDBOOK b HITACHI :

£1.50 each or free
with pairs of HMOS
and the PA1018

Everything you should know about HMOSF ET devices theory and applications

ambit so chomp. so please phone anr1 cheer or Pout.

CATALOGUES 6 ea . all three for CI 60 CINO PS EASE Commerchol MA terms on appircatron
PRICES SHOWN CHARGEC VAT Goods am offered sob,. to wariabrh. sorer, soh*.
POST/PACKAGE NOW Me

INTERNATIONAL

200 north Seruice Rood, Brentwood, Essex
TELEPHONE (STD 0277) 230909 TELEX 995194 AMBIT G POSTCODE CM14 4SG

Pans 1-3
AMBIT
catalogues
60p ea, or
E1.60 the
lot.
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Simply ahead ...
POWER AMPLIFIERS
ILP Power Amplifiers are
encapsulated within
heatsinks designed to
meet total heat
dissipation needs. They
are rugged and made to
last a lifetime. Advanced
circuitry ensures their
suitability for use with the
finest loudspeakers, pick-
ups, tuners, etc. using
digital or analogue sound
sources.

0 10

005

0 02

00

F  1KHz
LOAD  8110N ALL
EXCEPT HY400 AT 4 CI

START OF WAVE /
FORM CLIPPING

/

-2'

2 5 10 20 50 100 250
OUTPUT POWER -WATTS R S

Model
Output
Power
R.M.S.

Dis-
tortion
Typical
at 1KHz

Minimum
Signal/
Noise
Ratio

Power
Supply
Voltage

Size
in mm

Weight
in gins

Price +
V .A.T.

HY30 15 W
into 8 El

0.02% 100 dB -20 -0- +20 105x50x25 155 £6.34
+ 950

HY50 30 W
into 8 S-2

0.02%
100 dB

-25 -0- +25 105x50x25 155 £7.24
+ c 1 o9

HY120 60 W
into 8 El

0.01% 100 dB -35 -0- +35 114x50435 575 £15.20
. £228

HY200 120 W
into 8 S-2

0.01% 100 dB 45 -0. +45 114x 50x 85 575 £18.44
+ £2 77

HY400 240 W
into 4 E2

0.01% 100 dB -45 -0. +45 114x 100x85 1 15Kg £27.68
+ E4 15

ILP PRE -AMPS ARE

COMPATIBLE WITH ALL

ILP POWER AMPS AND PSUs

POWER SUPPLY UNITS

Load impedance - all models 4 n - ao
Input sensitivity - all me is 500 mV
Input impedance - all models 100K cl
Frequency response - all models 10Hz - 45 KHz - 3dB

ILP Power Supply Units with transformers made in our
own factory are designed specifically for use with ILP
power amplifiers and are in two basic forms - one with
circuit panel mounted on conventionally styled
laminated transformer, for smaller PSU's - in the other,
for larger PSU's, ILPtoroidal transformers are used which
aie half the size and weight of laminated equivalents, are
more efficient and have greatly reduced radiation.

PSU 30 + 15V at 100mA to drive up to 12 x HY6 or 6
x HY66 f 4.50 + £0.68 VAT

THE FOLLOWING WILL ALSO DRIVE ILP PRE -AMPS
PSU 36 for 1 or 2 HY 30's f8.10+ £1.22 VAT
PSU 50 for 1 or 2 HY 50's f 8.10 + C1.22 VAT
PSU60 with toroidal transformer for

1 1-0/ 120 f 9.75 + f 1.46 VAT
PSU 70 with toroidal transformer for 1 or

2 HY120's f13.61+ E2.04 VAT
PSU 90 with toroidal transformer for

1 HY200 f 13.61+ f 2.04 VAT
PSU 180 with toroidal transformer for

1 HY400 or 2 x HY200 [23.02+ £3.45 VAT

AVAILABLE ALSO FROM WATFORD ELECTRONICS, MARSHALLS AND CERTAIN OTHER SELECTED STOCKISTS.
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this time with two
new pre -amps

TAPE IN)

TAPEc)

AUX )

RAD )--1

MAGI
j HY6

GND

MONITOR
SWITCH

11--

VOLUME
100K ORLI-

SOURCE
SWITCH

BASS 10K LIN

; HY6 2

I L P POWER
/ AMPLIFIER

to other
channel

SCHEMATIC BLOCK DIAGRAM
OF HY6 PRE -AMP, WITH
STEREO CONNECTION SHOWN

I L P POWER
SUPPLY UNIT

0

HY6 mono HY66 stereo
When ILP add a new design to their audio -module range, there have to be very
special reasons for doing so. You expect even better results. We have achieved
this with two new pre -amplifiers - HY6 for mono operation, HY66Ifor stereo.
We have simplified connections, and improved performance figures all round.
Our new pre -amps are short-circuit and polarity protected; mounting boards
are available to simplify construction.
Sizes - HY6 - 45 x 20 x 40 mm iHY66 90 x 20 x 40 mm Active Tone Control
circuits provide ± 12dB cut and boost. Inputs Sensitivity - Mag PU - 3mV:
Mic - selectable 1 -12mV All others 100mV Tape 0/P 100mV.
Main 0/P - 500rnV: Frequency response - D C to 100KHz - 3dB

HY6 mono

£5.60
+ VAT 84p

H Y665t1
£10.60

VAT 4:1..Y:3

Connectors included
B6 Mounting Board
78p + 1 2p VAT
B6 6 Mounting Board
99p + 15p VAT

* ALL U.K.

II LOW DISTORTION - Typically 0.005%

 S/N RATIO - Typically 90 dB Map. P.U.- 58 dB I.

III HIGH OVERLOAD FACTOR -38 dB on Map. P.U.

In LATEST DESIGN HIGH QUALITY CONNECTORS.

 REQUIRE ONLY POTS,SWITCHES, PLUGS AND SOCKETS.

COMPATIBLE WITH ALL ILP POWER AMPS AND PSUs.

1111 NEEDS ONLY UNREGULATED POWER SUPPLY ±15V to ±50V.,

ORDERS DESPATCHED POST PAID
HOW TO ORDER, USING FREEPOST SYSTEM r
Simply fill in order coupon with payment or
credit card instructions. Post to address as
below but do not stamp envelope - we pay
postage on allletters sent to us by readers of

12
this journal.

RIP 1

ELECTRONICS LTD. 1

FREEPOST 4 Graham Bell House, Roper Close, I
Canterbury, Kent CT2 7EP.
Telephone10227154778 Telex 965780

NO QUIBBLE

5 YEAR GUARANTEE

7 DAY DESPATCH ON
ALL ORDERS

BRITISH DESIGN AND
MANUFACTURE

FREEPOST SERVICE

see below

Please supply

Total purchase price E

I enclose Cheque 0 Postal Orders E International Money Order 0

Please debit my Access/Barclaycard Account No.

NAME

ADDRESS

Signature HE

MI ENV MIN  MN MI IOW
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Monitor

Fast Frigate?
We thought that you would like
to see this picture of the Royal
Navy's first water -jet propelled
hydrofoil, not because it is par-
ticularly amazing in itself but
because of its name. Now wait
for it, this vessel goes under the
awe-inspiring title of HMS
Speedy, can you believe it?

HMS Speedy, now don't
laugh, has a top speed of 45

knots, it's just crammed full of
the latest minicomputer gubbins
(supplied by Perkins Elmer at a
cost of £75,000) to evaluate the
vessels performance during the
sea trials. Ultimately it is hoped
HMS Speedy will carry out fish-
ery protection duties around
our coastline. We can't get over
the feeling that HMS Speedy
sounds like one of those little
pedal boats seen at resorts up
and down the country.

Breadboard '80
Diaries at the ready, this years,
bigger -and -better -than -ever
Breadboard Exhibition is going
to be held at the Royal Horticul-
tural Hall, London SW1 bet-
ween the 26th and 30th of

November. This year it will be
stay open one late night (Thurs-
day 27th) and for the first time
ever it will be open on the Sun-
day. Look out for more news on
Breadboard in the next couple
of months.

Desert Island Tapes
Once in a while somebody has a
good idea, you know the sort of
thing, cat's eyes, TV games,
suspender belts; we could go on
but we would run out of space
in which to tell you all about the
Sony Stowaway. Unfortun-
ately the way publishing works
this review will be somewhat

old hat by the time you read it,
nevertheless, what we're about
to tell you should serve to
emphasise that you cannot live a
full and fruitful life without one
of these machines.

For the uninitiated the
Stowaway is a portable stereo
cassette player. There are no
speakers, just a pair of amazing
MDR 3 stereo headphones.
These use a mixture based on
cobalt for the magnets, take it
from us, we've had several pairs
of MDR 3s in the office for the
past six months, they are the
best headphones this side of
£100. (Actually they cost under
£20 on their own). Sony have
coupled them up to a miniature
tape player, it looks something
like those dictating machines, it
certainly doesn't sound like
one. It's impossible to describe
the sensation when your
favourite music is blasting
through your head in genuine
hi-fi quality from a little box
about the size of a couple of
packets of fags, our only advice
is to get along to your nearest
Sony dealer, try them for five
minutes. We guarantee that if
you've got £99 to spare you'll
emerge with a Stowaway in
your pocket. Beware, people
tend to give you strange looks
when you walk down the street
singing to yourself.

Moon Madness
You've all heard how people are
supposed to be affected by the
full moon, madness,
werewolves etc. It just so hap-
pens one of the more respect-
able American universities have
just published a report that
claims a significant number of

computer 'crashes' (failures or
breakdowns) occur during the
period of the full moon. It's a
good thing the Apollo astro-
nauts went to the moon during
the day or all sorts of things
could have gone wrong.
Actually the ill-fated Apollo 13
mission set off at night, was it a
full moon?

Energy Overheads
A company called Clyde Sur-
veys has been flitting around
the country, flying over large
factories and making measure-
ments to determine heat wast-
age. Aerial surveys like this rely
on Infra -Red scanning techni-
ques, variations as small as 0.2°
C can be detected over the tem-
perature range of -10° to 40°
Clyde Surveys claim their
equipment is so sensitive that
they can measure dissipation
from a one inch pipe buried
underground at a height of 500
metres (the aircraft that is!). The

airborne electronics are cent-
ered around the EMI SE700 in-
strumentation recorder, outputs
from the Infra -Red cameras are
stored as analogue signals on
five of the SE700s seven chan-
nels. Once all the information
has been gathered it is taken
back to their laboratory for ana-
lysis. Having your factory sur-
veyed is not cheap, around
£3,500 for a single site but then
one large company can lose this
much money in terms of energy
loss in a single week. For further
information on Clyde Surveys or
the SE700 contact SE Labs
(EMI) Ltd, Spur Road, Feltham,
Middx.

Errata
Yes, we have got egg on our
faces, the Egg Timer (June HE)
had a little!!! problem with the
circuit diagram. Somewhere
down the line a couple of com-
ponents got left off. If you built

the circuit from the PCB and
Overlay diagrams there should
be no problems so for those of
you that are using your own
layout we have the corrected
diagram below.

1.122f11
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WATFORD ELECTRONICS
35 CARDIFF ROAD, WATFORD, HERTS., ENGLAND

MAIL ORDER, CALLERS WELCOME. Tel. Watford 40588/9

ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ORDERS
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH /CHEQUE/
P.Os OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL
INSTITUTIONS' OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY
WELCOME. P&P ADD 40p TO ALL ORDERS UNDER E10. OVERSEAS ORDERS
POSTAGE AT COST, AIR /SURFACE. ACCESS ORDERS WELCOME.

VATExport ardor. no VAT. Applicable to U.K. Customer. only. Unless started othenviee.eN
pesos are oxclusive of VAT. Maas* odd 15% to all prices.

We mock thousands more items. It pays to visit us. We ere obtained behind Watford FombeN Onsund.
Nearest Underground/BR Station: Watford High Street. Open Monthly to Saturday. Ample Free Car
Parking specs available.

POLYESTER CAPACITORS. Axial lead type
400V: 1 riF, 1n5. 2n2. 393, 4n7, 6n8, 104 I5n 9p; 18n 10p; 22n, 33n 11p; 479 G8n 14p; 100n 17p;
150n, 220n 24p; 330n, 470n 41p; 680n 52p; 1.F 64p; 2.2 82p; 4,7 85p.
160V: 39,F, 100n, 150n, 220n 11p; 330n, 470n 19p; 680n, 1,F 22p; 1,5, 2,2 32p; 4,7F 36p.
1000V: 10nF, 15n 20p; 22n 22p; 47n 26p; 100n 38p; 470n 153p; 1 s F 175p.

POLYESTER RADIAL LEAD CAPACITORS: 250V:
10n. 159, 22n. 27n 59; 33n, 47n, 68n. 100n 7p; 150n 10p; 220n,

330n 13p; 470n 17p; 680n 19p; 1,F 22p; 1.5 30p; 2.2 34p; 4,47 409.

GAS & SMOKE DETECTORS
TO 5E112 or 813 415p
Socket for above 35p

ELECTROLYTIC CAPACITORS: And lead type (Values are in eF). 500V: 10 50p; 47 78p; 250V. 100 65p;
63V: 0 47, 1 0. 1 5. 2.2. 2 5. 3.3. 4.7, 6.8, 8. 10, 8p; 15, 22, 47, 32. 50 12p; 63. 100. 27p; 50V; 50.
100, 220, 25p; 470, 32p 1000. 60p; 40V: 22, 33, 10p; 100. 12p; 2200, 3300. 869; 4700. 98p; 351/:
33, 10p; 330, 470. 32p; 26V: 10. 22, 47, 100, 8p; 160. 220. 250. 15p; 470. 25p; 640, 1000. 35p;
1500. 40p; 2200, 48p; 3300. 7Tp; 4700 65p; 16V: 10, 47. 68. 7p; 100, 125, 6p; 220. 330. 14p; 470,
20p; 1000. 1500, 30p; 2200. 36p.
TAG -END TYPE: 454V: 100,F 180p; 70V: 4700, 165p; MV: 3300 98p; 2500 90p; 50V: 3300 135p;
220019p; 40V: 4700130p; 400092p; 30093p; 250065p; 220085p; 20004-2000 120p; 30V: 4700
110p; 25V: 15,000 I95p, 6400120p; 4700100p; 3300115p; 2200110p.

TANTALUM BEAD CAPACITORS
35V: 0.1,: 0.22, 0.33. 0.47: 0.68,
1.0,) 2.2,. 3.3,6 4.7, 25V: 10. 20V:
6,8; 16V: 42; 4,7. 10. 20p. 16V:
22.: 30p; 47; 100 68p, 22080p. 10V:
15,, 22e, 33. 2Sp. 100 40p. 6V. 47s
68. 100 32p. 3V: 100 23p.

POTENTIOMETERS: Rotary. Carbon,
Track 0 25W Log & 0 5W Lin
5000, 160 & 2611 (Linear only) Single
Gang 211p
560.2M0 Single Gang 219
560.2M0 Single Gang Dr P Switch 614p
560 -2M0 Double Gang Sip

MYLAR FILM CAPACITORS
100V: 0401. 0402 0-005 0-010 59
0-015, 0-02 0-04. 0-05, 0-056.F 7p

50V) 0.474F 12p

MINIATURE TYPE TRIMMERS
2 5.6pF, 3-10pF, 10.40pF 289
5-25pF, 5-45pF, 60pF 88pF 35p

SLIDER POTENTIOMETERS
0.25W log and linear values 60mm
560-50060 single gang 70p
1060.50060 dual gang 809
Self Stick Graduated Flews 33p

COMPRESSION TRIMMERS
3-40p F.10-80pF 25)190pF
100-500pF 45p 1250pF

33p
58p

POLYSTYRENE CAPACITORS:
10pF to InF Bp; 1 5nF to 10nF 109

PRESET POTENTIOMETERS
Vertical & Hortiontal
0 1W 500 -5M1.) Miniature
0.25W 1000 -3 3M0 horn.
0-25W 2000 -4 ?MO vert

7p
109
10p

SILVER MICA (Values in pF) 3-3. 4-7.
6-8. 10. 12. 18, 22. 33. 47, 50. 68, 75.
82, 85, 100. 120, 150, 180 11p each.
220, 250, 270, 300, 330, 360, 390,
600. 820 16p each; 1000, 1200, 1800,
2200 26p each.

CERAMIC CAPACITORS 50V: 0-54F
to 1 OnF 4p; 22n to 47n Bp. 100n 7p

RESISTORS - Cd,170. Film, High
Stability. Low Noise, Miniature Tolerance
5%

RANGE VAL 1)99 100+
SAW 21)2-4M7 E24 2p 1p
1/2W 2c/2 -4M7 E12 2p 1p
1W 202-10M E 1 2 5p 4p
2%Metal Film 100)1M Bp 4p
1%Metal Film 516/.1M Bp Sp

.100+ price applies to Resistors of each
value not mixed

EURO BREADBOARD £5.20.
S-Oec 350p T. Dec 400p
UGec 'A 465p U -Dec B 699p

VOLTAGE REGULATORS
1A T03 ve

55 7805 1459 7905 2209
12V 7812 145p 7912 220p
)5V 7815 145p
18V 7818 145p

IA 10220 Plastic Casing
\ 5V 7805 110p 7905

12V 7812 110p 7912
15V 7815 110p 7915
18V 7818 60p 7918
24V 7824 60p 7924

659
659
6Sp
659
659

100.1.A 7092 Plastic Casing
5V 78105 30p 79L05 659
6V 78162 309
8V 78182 30p

12V 78L12 30p 79L12 659
15V 78L15 30p 79L15

CA3085 95p TM3236 6259
1.513000 170p LM 325N 240p
LM305H 140p (M3265 240p
LM3096 1359 LM 327 270p
LM317K 3509 LM /23 39p

1

744550
11346258
TDA1412
78005
78065

We stock parts for most
of the projects in this

megezine.

50p
95p

150p
595p
6509

ACCESS
Just phone your order
through. We deal with
the reel (but min. E10

pose).

OPTO
ELECTRONICS
LEDs plus clips
TIL209 Red 13
711211 Grn 17
TI1212 Yet 18
2" Red 15
2" Vol Gm 18

Square LEDs 30
ORP12 63
255777 45

SFH205 98
TIL32 58
TIL78 70
7 Segment Displays
TIL321 C.4 .5" 115
TIL322 C.0 .5" 115
DL704 CCth 3" 99
DL707C.A..3" 99
.3'' Green CA 150'
D1747 C.A.6" 180
F50357 120
MAN3640 175
10 Sag Bargraph 226
LCD 31/2 Dign 875

SWITCHES
MEC, Black body,
Red. Gm, Blue. Yel.
Tops
SRL Latching 125
SRM Momentary 125
TOGGLE 2A 250V
SPST 32
DPDT 44
4 Pole on/oft 54

SUB -MIN TOGGLE
SP changeover 59
SPIT on/ off 54
DPDT 6 tags 70
DPDT c/o( 79
DPDT Biased 115

SLIDE 250V:
IA DPDT 14
14 DP c/off 15
ViA DPDT 13
4 pole c/over 24

SWITCHES Miniature NonLock rig
Push to Make 15 Push Break 25
ROCKER: SPIT on/off 10A/250V 30
ROCKER: IlluminVed (white) Chrome bezel
Lights when 00 3A 240V so
ROTARY: (ADJUSTABLE STO I 1 pole/2-12
way. 2p/2-6 way. 3p/2-4 way. p/ 2-3 way 43

. ROTARY: Mains 250V AC 4 Amp 50

DIL SOCKETS (Low Profile -T xas) 8 pin 10p:
14 pin 12p; 16 pin 13p; 18 pinlep; 20 pin 229
24 pin 30p; 28 pin 35p; 40 pin 40p.

JACKSONS VARIABLE CAPACITORS
Dielectric 0 2 365pF with slow
100 /300pF 2059 motion Drive 450p
500pF 2509 00208/176 395p
6 1 Ball Drive 00 208/ 176 with
45116DAF 1459 slow
Dtal Drive 4103 motion drive 410p
6 1/36 1 775p C804.59F 10 15
Drum 54mm 599 25 50pF 250p
0-1 365pF 3259 100. 150pF 3359
00-2 365pF 395p 'l 36310pF 7259

00 3s25pF 550p

DENCO COILS
'OP' VALVE TYPE
Range 1 to 5 131
Rd.. TI Wht. 1069
6-7 B Y R 959
1.5 Green 1309
7' type 1 to 5. Al
Rd. Wht. VI 128p
B9A Valve Holder

359
RDT2 1209

RFC 5 chokes 120p
RFC 7 (19mH)

133p
13. 14, 15; 16, 17

110p
18/1.6 116p
18/465 1329
TOC 1 110p
MW5FR 112p
MW/ LW SFR 134p

VEROBOARD 0.1 01s 01s
(copper clad) (plain)

21/2 it 3'4" 669 59p 34P
21/245" 75p 699 39p
374 x 344" 75p 759 -
3346 5" 86p 929 63p
21/2 x17" 240p 202p 125p
3'4 x 17" 296p 260p 178p
47A x 17" 387p - 2809
Pkt of 36pins 20p DIP Board 326p
Spot face cutter 107p va Board 144p

141;;:er"ntool 147p Veroblock 350p

DIODES

BA1(10 10
BY126 12
BY127 12
CR033 158
049 46
0447 1

0A70 1

0A79 1

0A81 1

0485 1

0490
0A91
0A95
OA200
04202
N914
14916
54001/2
144003
N4004/5
54006/7
N4148
N5401/2 1

55403/4 20
S44 2

34/100V 1

3A/4004 20
34/6004 27
34/1000V 30

We stock a
wide selection
of Electronic
Books and
Magazines

ZENERS
Range 257 to
39V 40091141

Bp each
Range 3V3 to
33V. 1 3W

159 each

NOISE
Z5J 11109

BRIDGE
RECTIFIERS
(plastic case) p
1A/50V 20
1A/100V 22
1A/200V 25
1A/400V 29
14/6005 34
2A/50V 35
24 100V 44

200V 46
A 400V 53

.A 600V 65
TA 100V 73
64 200V 78
6A/400V 85
BY164 66
VM18 DIL 50

SCRs
Thyristors
0 64 200V 30
0 841005 30
0 842004 36
IA100V 42
14200V 47
14600V 70
5A300V 35
54600V 43
84300V 48
84500V 58
8A600V 85
1243005 59
1245005 92
I 5A700V 195
2N4444 140
BT106 150
C106D 38
TIC44 25
TIC45 45

DIAC
ST2 25

TRIACS
341005 48
3A200V 49
344005 50
84100V 54
844005 64
84800V 108

1241005 60
1244005 70
1248005 130
1641005 95
16A50011 150
2548005 295
2 5 A 1 0 0 0 V

480
128000D 120

TTL 74
7400 11
7401 12
7402 12
7403
7404
7405
7406
7407
7408
7409
7410
7411
7412
7413
7414
7416
7417
7420
7421
7422
7423
7425
7426
7427
7428
7430
7432
7433
7437
7438
7440
7441
7442
7443
7444
7445
7446
7447
7448
7450
7451
74 53
7454
7460
74 70
7472
7473
7474
7475
7476
7480
7481
7482
7483
7484
7485
7486
7489
7490
7491
7492
7493
7494
74 95
7496
7497
74100
74104
74105
74107
74109
74110
74111
74112
74116
74118
74119
74120
74121
74122
74123

AC127
AC128
AC141
AC142
AC176
AC187 26,
AC188 241
ACY17 so

ACY18 60
ACY20 53
ACY21 35
ACY22 60
40140 70
AD149 75
AD161 42
40762 42
AF114 so
AF115 50
AF139 40
AF178 70
AF180 70
AF 186 50
AF239 42
8C107 10
BC108 10
5C1088 11
BC108C 12
BC109 10
BC10913 12
BC109C 12
BC117 20
BC119 23
BC137 20
BC140 26
BC143 26
BCI47 69
BC148
BC149 10
BC153 20
acise 13
BC157 10
BC158 10
BC159 11
BC160 28
BC1674 11
BC168C 10
BC169C 10
BC170 15
81171 11

BC172 11

BC177 15
BC178 14
BC179 15
BC182 10
BC1821 10

14
14
18
48
48
22
22
19
25
20
33
52
31
31
19
35
26
32
30
14
32
35
20
28
38
35
30
20
74
71

120
116
116
132

99
99
20
20
20
20
20
41
31
40
34
56
41
55

120
75
94

113
121

33
215

57
85
59
59
95
75
95

180
130

62
62
35
so
54
68

150
198

99
125
105

42
55
95

74125
74126
74128
74132
74136
74141
74142
74143
74145
74147
74148
74150
74151
74153
74154
74156
74157
74159
74160
74161
74162
74163
74164
74165
74166
74167
74170
74172
74173
74174
74175
74176
74177
74178
74180
74181
74182
74184
74185
74188
74190
74191
74192
74193
74194
74195
74196
74197
74198
74221
74245
74247
74248

45
55
74
70
65
85

195
350

90
180.
145
150

75
75

140
80
75

185
99
99
99
99

120
120
155
240
230
420
120
105

82
90
90

149
90

290
88

145
145
299
135
135
135
135
105
198
130

90
195
140
195
195
195

74LS
741500 13
741301 13
74L502 15
741S03 16
741504 20
741505 23
741508 23
741509 23
741510 20
741511 32
741512 32
741513 40
741514 75
741515 40
741520 21
741521 32
741522 40
741526 48
741527 45
741528 48
741,530 24
741532 30
74LS42 80
741547 65
741548 120
741555 70
741563 160.
741573 40

TRANSIST
AC125 35
AC126 25

2
20

2
25

74LS74 40
741575 48
741576 45
741S83 105
741S85 106
741886 45
74LS90 60
741592 75
741593 75
741595 116
741596 180
7415107 46
7415109 75
7415112 50
7415113 66
7415114 49
741S122 70
7415123 95
7415124 180
7415125 60
7415126 60
7415132 95
741S136 55
7415138 70
74L5139 90
7415145 120
7415147 210
7415148 175
7415151 96
7415153 SE
7415155
7415156 IN
7415157 76
7415158 55
74LS160 120
7415161 98
7415162 110
7415163 118
7415164 115
74LSI 65 155
74LS166 175
7415173 106
741S174 147
741_5175 110
7415181 296
74LS190 120
7415191 120
7415192 125
74LSI 93 125
74LS196 125
7415196 120
74L5197 120
7416221 120
74LS240 225
741S241 225
7415242 232
741S243 232
74LS244 225
74LS245 270
7415247 136
7415248 135
74LS249 135
7415251 130

CMOS*
4000 18
4001 18
4002 24
4006 92
4007 22
4008 82
4009 40
4010 4-8

4011 24
4012 24
4013 45
4014 85
4015 85
4016 42
4017 82
4018 88
4019 48
4020 99

ORS
BC183 10
BC1831 10
BC184 10,
BC184L le
BC187 22
BC212
BC2121
BC213
BC2131
BC214 1

8C2141 1

6C3075 1

BC328 1

8C338 1

6C441 2
BC461 2
80477 3
8C516 40
BC517 40
BC547 10
BC548 7
BC549 10
BC557 15
BC558 10
BC559 10
BCY70 14
BCV71 14
6CY72 16
BDI 31 42
BD132 42
BD133 50
80135 30
80136 30
BDI 37 30
80138 35
80139 30
80140 30
80145 175
806954 85
806964 85
80517 195
80560 110
BDY61 165
ElF115 26
13E167 30
8E173 25
BF177 24
BEI 78 25
BEI 79 30
BF180 39
0E194 10
8E195 11
8E196 12
6F197 12
8P198 16
6E200 29
BF224A 18_

4021 105
4022 95

.4023 25
4024 75
4025 25
4026 180
4027 48
4028 82
4029 105
4030 60
4031 225
4032 125
4033 175
4034 210
4035 125
4036 365
4037 115
4038 118
4039 360
4040 105
4041 so
4042 80
4043 95
4044 95
4045 175
4046 130
4047 98
4048 65
4049 45
4050 48
4051 80
4052 80
4053 80
4054 130
4055 135
4056 135
4057 1900
4059 575
4060 130
4061 1225
4062 995
4063 120
4066 58
4067 430
4068 26
4069 26
4070 30
4071 25
4072 25
4073 25
4075 25
4076 99
4077 48
4078 30
4081 88
4082 28
4085 90
4086 90
4089 150
4093 89
4094 240
4095 105
4096 105
4097 350
4098 115
4099 190
4160 125
4161 125
4162 125
4163 125
4174 130
4175 120
4194 125
4408 790
4409 790
4410 790
4411 1020
4412F 1520
4412V 1520
4415F 850
4415V 850
4419 320
4422 570

8E244 24
13E256 45
6E257 30
8E258 28
8E259 28
8E594 30
6F595 20
BFR39 25
BER40 28
BER41 24
BFR79 24
BER80 24
BER81 24
BFX29 28
6FX81 45
BFX84 26
BFX85 28
BFX86 28
BFX87 28
BFX88 28
BEY50 21
BEY51 21
6E752 20
8E771 20
BRY39 39
BSX20 20
65Y65 30
BSY954 18
BU105 115
BU205 125
BD 206 215
E113 36
E176 Mi
E421 250
1.4.12955 90
MJE340 54
MJE370 58
MJE371 54
MJE520 65
MJE521 74
MJE2955 99
MJE3055 70
MPF102 BB
MPF103 38
MPF104 35
MPF105 40
MPF106 40
MPS405 15
MPSA06 16
MPSA12 22
MPSA55 22
MPSA56 22
MPSUO6 58
MPSU55 BO
0C28 120
0C35 125
0C36 130
0C41 125

0C42
0044 55
0C45 30
0170 35
0071 za
0072 35
0076 36
0077 76,
0081 35
0032 50
0083 48
OCE14 46
0C140 110
00170 85
0C171 46
TIP29 31
TIP29C so
TIP30 32
TIP30C 43
TIP31A 38
TIP31C so
TIP324 40
TIP32C 55
TIP33A 54
TIP33C 70
TIP34A 63
TIP34C 75
TIP35A 135
TiP35C 105
014364 145
TIP36C 256
TIP41A 105
TIP4113 185
TIP424 50
TIP42B 55
TIP120 72
TIP121 90
TIP142 125
TIP147 145
TIP2955 72
TIP3055 65
TIS43 60
11044 46
51590 20
71591 24
ZTX107 11
ITX108 11
ZTX109 11
ZTX300 13
ITX301 15
ZTX302 20
ZTX303 zs
ZTX304 17
ZTX314 24
ZTX326 45
ZTX341 20
ZTX500 15
ZTX501 15

4432 1050
4435 1050
4440 999
4450 350
4451 350
4452
4490F 750
4490V 750
4501 28
4502 125
4503 75
4506 75
4507 60
4508 325
4510 99
4511 150

LINEAR ICs
2102-2 126
2114 299
2708 495
4116 396
6502 995
6800 800
7090 8 pin 35
710 67
733 126
74108 pin 17
747C 78
7480 38
753 150
810 159
811_595 130
8811596 130
811597 140
AV -1-0212 595
AY -1.1313A 640
AY -1-1320 315
A1.1-5050 190
AY -1-5051 160
AY -1-6721/6 210
AYS-8500
AY -3-8910
AY -5-1224A
Ay -5-1230
CA3011
143018
CA3020
CA3023
CA30284
CA3035
CA3043
CA3045
CA3046
CA3048
CA3059
CA3080E
CA3081
CA3085
CA3089E
CA309040
CA3123E
CA3130
CA3140
CL7106E
CL7107

390
850
235
450
110
68

155
191

so
235
275
345

71
214
176

65
190

85
216
375
150

85
48
795
975

CL8038GC 340
CM7205 1159
CM72164 1950
CM7217A 790
CM7555 89
10130 462
1E356 90
LM1O 396
LM300HX 170
LM3014 23
LA1308 70
LM318 205
LM324 45
LM339 70
1111348 so
LM349 125
LM379 376

48 ZTX502 17
ZTX 503 15
ITX504 26
ZTX531 zs
ZTX550 26
25526 ss
25696 36
25697 26
25698 40
25699 30
25706 19
219708 19
25918 33
25930 Is
25961 61
2N1131 22
2N1132 24
251302 36
251304 50
2N1305 35
25167113 120
252160 360
2522194 22
2522204 23
252222 20
N2369 15
2N2476 125
2N2484 25
255172 13
252497 22
252646 48
252894 30
252904 24
2529054 22
252906 22
252907 22
252926G 10
253053 19
253054 55
253055 48
2N3121 40
253133 43
253135 33
253250 30
253442 40
253568 20
2N3663 14
253702 10
253703 10
253704 10
253705 10
253706 10
253707 10
253708 11
2N3709 11
2N3710 10
253711 10
253713 215

LM380
LM381 145
LM382 125
1M386 IS
1M387 150
LM1458 40
1M3900 so
1M390919 70
LM3911 125
LM3914 240
M252 626
M25344 1150
1.1C1304P 260
MC1310 149
MC1312P 195
MC1458 45
MC1488 55
MC1489 90
MC1495 360
MC1496 92
MC1710 79
MC3340P 120
MC3360P 120
MC3401 52
MC3403 135
MFC6040 97
MK50398 635
MM5303 535
MM5307 1275
NE518 210
NE543 210
NE544 185
NE555 22
NE556 55
5E560 325
NE561 355
NE562 410
NE564 425
NE565 120
NE566 160
NE567 170
NE570 760
NE571 420
RC4136 10
55568 225
S483209 425
SA83210 250
SN76003 240
5575013 140
S576023 140
S576033 156
SN76477 175
TAA621 250
TBA120 70
164641 250
11341300 so
TBA810 70
TC4965 120
TDA1004 290.
TDA1008 310
TDA1022 575
TDA1024 106
TDA2020 320
TL061 64
71071CP 45
11074 140
11081 42
71082 70
TL083 se
71084 120
UAA170 150
UAA1/30 150
780 990
Z8014 1099
ZBOCTC 695
ZBOPIO 640
IN1034E 200
ZN10406 655
7/9414 80
25424E 130
75425E 415

253771 179
253772 195
253773 283
253819 20
253820 45
253822 130
253823 70
253866 90
253903 20
253904 18
253905 18
253906 17
254037 52
254058 17
254061 17
254062 15
254069 12
254859 65
254871 50
255135 42
255136 42
255138 20
255172 13
255179 50
255180 BO
255191 70
255305 40
255457 32
255458 32
255459 32
255485 35
2195777 45
256027 40
35128 112
35140 112
40311 so
40313 125
40316 as
40317 52
40324 85
550326 52
60327 62
40348 105
40360 43
40361 as
40362 42
40407 52
40408 68
40411 280
40412 65
40467 95
40468 60
40576 190
40594 95
40595 se
40603 so

40636 130
40673 9,
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MITRAD
MITRAD QUARTZ L.C.D.s AT THEIR BEST MITRAD

GENTS MEMORY CALENDAR ALARM
CHRONO

A really successful watch incor-
porating all the latest techno-
logy.

Hours, mins, secs, weekday
and snooze alarm indication on
constant display.

A further two optional dis-
play modes are available, one

* being the calendar and month,

GENT'S MULTI -MELODY CHIME ALARM
CHRONOGRAPH

"'Latest technology"' constant dis-
play of hours, minutes and
seconds; weekday date and month,

mode indicationwith and chime
display. A musical alarm is built in
and can be set to any time within
24 hours; once activated playing
the tune "Oh Suzanna". Two 7.1CDRON
further alarm systems are incorpo-!

which can be increased or de-
creased to give the appropriate
month of the year.

A 1 / 106th second chrono-
graph with split and lap mode

rated in this outstanding watch: (i)
24 -hour alarm; (ii) count down
alarm. The watch can be set to
chime on every full hour. A
1 /100th second chronograph

.. .

Ap

:3.
-MIMI

facilities are built into the watch- with a 12 -hour capacity.111111=11t
A 21 -hour alarm with a 10-

A minute snooze function is also
f -L rk standard to this watch. A

LM''' -'1,*- further feature is the backlight
-......,,,......, . o. and fully adjustable stainless
... steel bracelet.

*
STAR VALUE

£19.95

with split and lap mode facilities is in eameamostandard, the watch function may
also be switched off. An excellent
feature is the mineral glass face.
This watch also has a battery hatch,
backlight and infinitely adjustable
stainless steel strap.

Value at £19.95

This month's special offer on the above two shut-off coming in attractive FREE wallet. REMEMBER - ABSO-
LUTEL FREE with every one of the above watches ordered thiswatches_ a FREE credit card calculator currently being retailed particular month.

at £7.95. 8 digits, square root, full memory, per cent keys, plus auto.

GENT'S SOLAR ALARM
The slimmest Chrono Solar Alarm
in the World. Only 7mm thick.
This watch has a genuine solar
panel. You can take the battery out
and the watch will still function as

I

normal. Battery hatch. Mineral
'4 1

glass. vir.....porririb
1

LADIES' COCKTAIL

Elegance and style for the lady
with the discerning taste. In
gold or silver finish with
matching bracelet. Constant
display of hours and mins. with
month, date, secs., auto.

Constant display of Hours, Mins. -...,
ZEONand Secs. with Date Flag. Optional

display of Hours, Mins. and Date.
The alarm can be set to any time
within a 24 -hour period and is
actuated for a full 60 seconds.
The chrono runs to a 1/10th Sec
with a maximum capacity of 24
hours. Lap Time and Freeze Facil-
ities are available.
Dual timing facilities are readily
available.
Back Light. Fully adjustable OFFERED AT £19.95
stainless -steel strap.
This watch is available in gold or
silver.

calendar and back -light.

VERY SPECIAL
£10.50

CREDIT CARD HOLDERS
Place your order over the phone and get your new time -piece
despatched same day. 24 -hour ansaphone service.

MITRAD THE UNRIVALLED RANGE MITRAD
We are able yet again to offer you the above watches plus a
complete quartz watch range. All at unrivalled prices. Just look
at the following points:
(i) 48 -hour despatch guaranteed on both retail and trade

orders.
(ii) Full instructions and 12 month manufacturers guaran-

tee.
(iii) Our own free back-up service.
(iv) 10 -day full money refund if not completely satisfied.
(v) Free felt presentation case with each watch.

M
I

T
R
A
D

* FULL COLOUR CATALOGUE NOW AVAILABLE *
Write or phone for your free copy. Trade lists on
application.
Earn £E£s selling watches to all your friends. P/P per
item 85p which includes insurance. Cheques or P.O.s
made payable to Mitrad and sent to (Dept. HE)), 68-70
High Street, Kettering, Northants NN16 8SY.

Telephone: (0536) 522024
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CAIENO

Calendar Calc

Monitor
News from the Electronics World

You've all seen calculators with
calendars before, now haven't
you? Well, Casio, well known
manufacturers of calculators
have just announced the HR 10
10 digit, LCD display etc, etc
printer calc with calendar
facility. Should you wish to
know the days of the week for
any month between the years
1901 (January) to 2099 (De-
cember) then this is what
you've been waiting for. This
highly useful feature comes in a
box only 88 x 168 x 40
millimeters. The battery life is as
you expect something in excess
of 200 years (well, 5000 hours,
but who's counting) or 8800
lines of print should you wish.

Price for this box of tricks is a
very reasonable £36 (or less)
and should be reaching the
shops about now. Just for the
record Casio live at 28 Scrutton
Street, London EC2A 4TY.

Kitted Out
In electronics shops up and
down the country there will be
appearing a selection of small
plastic bags, each bearing the
name Hobbikit. These little bags
come in twenty varieties and
contain all the parts necessary
to build anything from a Smoke
and Gas Detector to a Model
train speed controller. If the
name Hobbikit is unfamiliar
then you'll be relieved to know
that they come from Vero Elec-
tronics, suppliers of electronic

hardware for nearly twenty
years.

Each kit comes complete
with all the components, a glass
fibre PCB, drilled, masked and
printed with the component
legend. At the time of going to
press we're not sure of the price
but informed sources reckon
they'll start at around £5.00 for
the simple kits. If you're local
shop has yet to stock them then
contact Vero, at Vero Elec-
tronics Ltd, Industrial Estate,
Chandlers Ford, Eastleigh,
Hants S05 3ZR.

Video Variations
If you are still pondering as to
whether your life is incomplete
without a video tape recorder
then here's another one to con-
sider.

This one comes from Mitsu-
bishi and uses the well tried
VHS format. Firstly, the import-
ant bit, it will retail at around
£698 (inc VAT), this places it
squarely in the mid- to upper -
price bracket, so what do you
get for close on 700 quid? How
about a full function infra -red
remote control, picture search
mode (seven times normal
speed), slow motion (half -
speed) and freeze frame. Still
with us? Then how does this
sound, a seven-day timer with
options to record up to six pro-

grammes of varying length on
any channel. If the HS300
(that's what to ask for when
parting with the readies) is for
you then you'll be glad to know

that a cabinet with tape storage
can be yours for as little as £51.
Mitsubishi are awaiting your
call at: Mitsubishi Electric (UK)
Ltd, Otterspool Way, Watford,
Herts WD2 8LD.

Book Reviews
Three for your approval this
month, the first two are from
the Babani stable and come
from the pens of two very well
known gentlemen.

First away is called Electronic
Household Projects. (R. A. Pen -
fold, ISBN 0 900162 91 0,
£1.75, BP71). This book is a
veritable mine of information
for anyone even vaguely inter-
ested in gadgetery. Everything
from a doorbuzzer to a simple
ultrasonic remote system,
you're bound to find something
of interest here. Our only critic-
ism is the lack of constructional
details, many of these circuits
are ideal beginners projects but
unless you are familiar with PCB
design or stnpboard layout it's
all a bit tricky. Well worth
looking at though, not for
absolute beginners.

Our second Babani book is
entitled A Microprocessor
Primer. (E. A. Parr, ISBN 0
900162 92 0, £1.75, BP72).
Confused by computers, mixed
up over micros? Worry no more,
of all the 'undersyand micro-
processor in three easy lessons'
books, this one comes closest to
painlessly explaining these little
devils to a complete layman.

Last, but definitely not least
is an extremely attractive book
entitled Test Ger Projects.
(Terry Dixon, ISBN 0 333
26396 0, £3.95). This really is a
delight to read, clearly written,
beautifully illustrated and above
all, full of really well designed
projects. All the projects have
accompanying stripboard
layouts and could quite easily be
put together by even the most
inexperienced constructor.
Virtually every piece of test gear
you'll ever need, except of
course an oscilloscope, is to be
found here. Don't let the price
put you off, it's well worth it.

Catalogue Corner
Two of the largest component
retailers have just announced
new catalogues, or to be fair,
new versions of their previous
offerings. Both Stevenson and
Bi-Pak's new catalogues were
just a touch too late to make it
into our catalogue survey in the
June issue, but you may rest
assured that both are well up to
standard. Prices are both very
reasonable and both contain a
useful amount of additional data
on semiconductors. The ad-
dresses for both companies can
be found elsewhere in this
issue.
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CAMBRIDGE
LEARNING
ENTERPRISES

Self
Instruction

Courses
Microcomputers are coming
wave! Learn to program.
Millions of jobs are threatened but
millions will be created. Learn
BASIC - the language of the small com-
puter and the most easy -to -learn com-
puter language in widespread use. Teach
yourself with a course which takes you
from complete ignorance step-by-step to
real proficiency, with a unique style of
graded hints. In 60 straightforward
lessons you will learn the five essentials of
programming: problem definition,
flowcharting, coding the program,
debugging, and clear documentation
BOOK 1 Computers and what they do well; READ, DATA, PRINT, powers, brackets,
variable names; LET; errors; coding simple programs. BOOK 2 High and low level languages;
flowcharting; functions; REM and documentation; INPUT, IF.... THEN, GO TO; limitations of
computers, problem definition. BOOK 3 Compilers and interpreters; loops, FOR.... NEXT,
RESTORE; debugging; arrays; bubble sorting; TAB BOOK 4 Advanced BASIC; subroutines;
strings; files; complex programming; examples; glossary.

ride the -r

I//
Computer
Programming
in Basic ICPEII

f9.00

Also THE BASIC HANDBOOK (BHB) £11.50 An encyclopaedic
guide to the major BASIC dialects. A must if you use other peoples'
programs

and: ALGORITHM WRITER'S GUIDE (AWG) £4.00 Communicate
by flow chart! Learn to use Yes/ No questions for: procedures, system
design, safety, legislation etc.

Understand Digital
Electronics
Written for the student or enthusiast, this
course is packed with information,
diagrams, and questions designed to lead
you step-by-step through number
systems and Boolean algebra to
memories, counters, and simple
arithmetic circuits; and finally to an
understanding of the design and opera-
tion of calculators and computers
BOOK 1 Decimal Octal, hexadecimal, and binary number systems and conversion between
number systems; negative numbers; complementary systems. BOOK 2 OR and AND func-
tions; multiple'inpur gates; truth tables; De Morgan's Laws; canonical forms; logic conven
tions; Karnaugh mapping; three -state and wired logic. BOOK 3 Ha/f, full, serial, and parallel
adders; subtraction; processors and ALU's; multiplication and division. BOOK 4 flip flops;
shift registers; asynchronous, synchronous, ring, Johnson, and exclusive -OR feedback
counters; ROMS and RAMS. BOOK 5 Structure of calculators; keyboard encoding;
decoding display -data; register systems; control unit; PROM; address de -coding. BOOK 6
CPU; memory organisation character representation; program storage; address modes; in-
put/output systems; program interrupts; interrupt priorities: programming, assemblers: com-
puters; executive programs: operating systems.

Design of
Digital
Systems
(DDS) (12.50

DIGITAL COMPUTER LOGIC Et ELECTRONICS. IDCLI £7.00
A course covering the material in italics above, but at a slower pace.
14 vols)
GUARANTEE - No risk to you. If you are not completely satisfied your money
will be refunded without question, on return of the books in good condition.

PLEASE SEND ME: -
CPB 1£9.00)
BHB (£11.50)
AWG 1f4.00)
DDS (£12.50)
DCL (E7.00)
FOUR WAYS TO PAY:
11 A U.K. cheque or a U.K. postal order INot Eire or overseas)
21 A bank draft, in sterling on a London bank (available at any major bank)
31 Please charge my Access/ M.Ch 0 Barclay/ TrustC / Visa 0 Am. Exp.0 Diners0
41 Or phone us with these credit card details - 0480 67446 lansaphonel 24 hour service.

Quantity

Card No Signed
THESE PRICES COVER THE COST OF SURFACE MAIL WORLDWIDE. AIRMAIL:
Eur, N.Af, Mid.E. add % to price of books: Jpn. Aus. N.Z. Pcfc add %: elsewhere
add Vi

Name

Address

U.K. Delivery: up to 21 days (or send 50p for 1st cl.p.)

Cambridge Learning Enterprises, Unit 83 Rivermill Site, FREEPOST, St. Ives, Huntingdon,

Combs PE17 4BR England.

Proprietors: Drayridge Ltd., address as above, Reg. in Eng. No. 1328762

BEFIST:ES
HAS FooTsAa_ qktst44.1> mucy4

Stt4c5:- 1-4-`1'4t. SCPAktb WW1
-1-t,Ams sPoksokit. %si

%.i,c(lichlt(s Coe\ PA KI)E.5..y

Nlo,J, ...IAEA 0. 17tAILK

ciffS INSl9

Nof EAu..').

e cnquerhi
Be it career, hobby or interest, like it or not

the Silicon Chip will revolutionise every human
activity over the next ten years.

Knowledge of its operation and its use is vital.
Knowledge you can attain, through us, in simple,
easy to understand stages.

Learn the technology of the future
today in your own home.

r

ITUTORCOURSE
I ELECTRONICS

Please rush me details of your
ELECTRONICS COURSE

Name

Address

Block Caps. Please

I Post now. without obligation to
HE8

British National Radio
I & Electronics School.

No previous knowledge is necessary.
- Just clip the coupon for a brochure 4 Clevslisil Raid. SI. Helier. Jersey. C.I.

UR,
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ICE or to give it its full name, In Car
Entertainment, is one of the biggest
growth markets for hi-fi manufacturers.
Terry Bentley looks at some of the most
recent additions to the market and a
glimpse of what's to come.

In Car
Entertainment
'IN -CAR ENTERTAINMENT': not
what goes on with seats reclined in
secluded parking lots but the popular
name, godawful as it is, for a sector of
the audio market worth an estimated
£38 million last year in the UK alone.
Big business is what we're talking
about, and a highly competitive one at
that.

As in most areas of commerce, the
challenge of competition has led to a
constant struggle among manufac-
turers to get one technical jump ahead
of rivals whilst pegging prices within
acceptable limits. The result has been
relatively rapid assimilation of new
technology, particularly in the elec-
tronics field, but a degree of conser-
vatism, varying between companies,
mainly motivated by good old-
fashioned market forces - i.e. how
strong an influence the desire of the
punters for the latest gadgetry has on
their willingness to open their wallets.

UKICE
Right now the ICE field in this
country is going through some
traumas, as are just about all areas of
industry falling largely into the
'luxury' bracket. World economic
trends and domestic policies mean.
tough times ahead in Britain, and less
money available for spending on
non -essentials, including frivolities
like car radios and tape players.
Things are going to get a hell of a lot
worse before they ever get any better,

Hobby Electronics, August 980

and there are already strong signs of
stagnation in sales.

Don't let's get too despondent,
though; assuming you still have a
little cash left in your pocket, there is a
good side to the apparently gloomy
state of affairs. Car audio equipment
makers have actually been reducing
prices of current models amid the
raging inflation we all know and hate,
in an attempt to shift stocks before the
rot sets in for real. In terms of actual
purchasing power, you can currently
get extremely good value. You
haven't been able to get such a good
deal for your week's wages for a long
while, and you probably never will
again . .

In the longer term, there's every
reason to expect general develop-
ments to carry on as before. Once the

-novelty of the recession wears off,
those that have it will start spending
money on luxuries again, and it's
likely that recent trends give a good
indication of the direction in which the
ICE market will move once the ball is
rolling once more.

Some figures . . . . as of last year,
around 55% of the 14 million -odd
cars in Britain were fitted with some
sort of audio equipment. Combination
radio/tape units accounted for maybe
6%, while 40% had radios. 1 2% had
tape players; obviously there was a
certain amount of overlap in those
figures - i.e. some vehicles had
separate radios and tape machines. In
the separate radio sector, 90% of sets

were AM only, but 37% of combina-
tion units had both AM and FM radio
capability. 80% of car audio equip-
ment sold in Britain last year was
imported.

Current Trends
Trends? Over the past few years there
have been very strong moves towards
combined radio/tape units FM radio.
Technical improvements have
brought these two together, as
manufacturers have become capable
of packing an increasing numbers of
facilities into the standardised case
dimensions. Progress has been start-
lingly fast. Initially it was difficult to
cram all the possible features of
separate units into one small package
and.... it was rare to find a pushbutton
radio tuning along with a cassette
deck and virtually unheard-of to find
all the works together - i.e. auto -
reverse cassette, pushbutton FM +
2AM radio with IAC, muting and de-
cent output. Today, from the middle
of the market upwards, the former is
the rule rather than the exception,
while the latter list of features is by no
means unusual.

If increasingly sophisticated com-
binations made to fit DIN -sized dash-
board apertures have been one side of
the story, even more complex
separate component systems have
made up the other. Where space is
not restricted, it's now possible to
install systems of near domestic hi-fi
standard, with all the associated
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A cassette power booster, this one comes from
Pioneer, you can expect up to 120 watts from this model!

refinements. Power amplifiers with
upwards of 50 watts RMS per chan-
nel, tape decks with Dolby noise
reduction and switchable equalisation
for metal /Cr02 tapes, five- or six -band
graphic eqialisers and multi -element
speaker systems are all now available
from a wide range of manufacturers.
Performance levels are very high. Of
course it's arguable that it's not worth
going to such bother in as acoustically
poor an environment as the inside of a
motor vehicle anyway, but if you want
it and can afford it, it's easy now to
spend a thousand pounds on a car
audio system.

There's a third trend, which forms
a kind of bridge between the other
two. This is to use 'booster' amplifier
units, often in conjunction with
graphic equalisers, to give 'ordinary'
low -output units the power to drive
better speakers at acceptable distor-
tion levels. You still have the inherent
disadvantages of the compact
machinery - typically poorer
frequency response and wow /flutter
figures, along with the lack of Dolby
and so on - but the advantages over
the 'straight' 4 or 5W per channel of
the basic unit are considerable, and at
least you can improve and upgrade
your system step by step instead of
spending a fortune all at once.

Just recently, there's also been a
tendency to raise power outputs of the
best in -dash units to more sensible
levels, 20 watts or so per channel. At
the same time, these are being packed
with more features (even Dolby), so
perhaps the gaps between separates
and combinations are closing up.

Digital Dashboards
The magic word 'digital' has recently
crept into many current up-market
combinations. Some of these have
little to offer over long-established
electro-mechanical designs, but a
number exploit digital techniques
effectively by offering more station
preselections, light -action pushbut-
tons and precise electronic frequency
displays, among other things. Phase -

locked loop frequency synthesis offers
very accurate and stable radio tuning.

The higher output powers of the
'new generation' units and the better
booster amplifiers come from using
bridge amplifiers, which can double
the voltage across the speaker and
hence develop four times the usual
power. Techniques like this have been
known for some time, but only lately
have they been put into integrated
circuit form so that they can be cram-
med into the small space available in a
car radio casing.

Future Developments
Going off at a tangent, an area of ICE
due for more publicity soon is traffic
information broadcasting. For some
time now, the Bosch-devel6ped ALI
system has been under trial in West
Germany and other areas on the Con-
tinent. Public testing in this country of
the BBC's alternative CAR FAX system
will, it may be hoped, soon establish
which is the more useful and lead to
full-scale introduction of one or other
of the rival concepts.

Briefly, CARFAX will utilise a net-
work of medium wave transmitters
broadcasting traffic messages over an
8 minute repetition sequence within
given areas. Reception will be by
means of an extra, fixed -tune receiver,
either integrated with other audio
equipment or in the form of a bolt -on
addition, which can be switched into
operation when the user wants to hear
the messages.

Of course, whichever traffic infor-
mation system is adopted, the success
and popularity of the scheme will
depend entirely on timing and content
of the messages. It's not difficult to
imagine a few bolt -on devices being
torn off and hurled through car
windows as irate motorists are given
gems like 'you are now joining a ten
mile queue.' The Transport and Road
Research Laboratory is co-ordinating
work on aspects such as this.

Station programme identification
('SPI)' is another likely development.
SPI systems are based on FM trans-

missions with a digitally encoded pilot
sign, used in conjunction with
receivers that can have decoders and
displays of several different levels of
complexity. Initially the receiver
would identify the station, transmitter
rand programme type for any signal it
,.was tuned in to - e.g. 'Radio 4,
Wrotham, News.' Subsequent refine-
ments could include automatic search
functions, so that it would seek out a
programme of the desired nature
when the user keyed in a request for
'News,' 'Classical Music,' 'Rock,'
'Commercial Garbage' or whatever.
At least one proposed system along
such lines is undergoing broadcast
compatibility trials by the BBC.

Further development could bring
through a facility akin to Teletext, but
for safety reasons this would probably
be restricted for in -vehicle use. Simi-
lar systems will probably evolve
around AM radio, though these are
likely to be more limited in scope.

Several AM stereo radio transmis-
sion methods have recently been
tested in America, and there is some
scope for something along the same
lines in Britain. For various reasons
FM reception is still patchy in many
parts of the country, and AM stereo
would be a reasonable compromise
method of improving facilities for lis-
teners in poorly -served FM areas.

On the recorded sound side,
several alternatives to the normal
cassette tape have been propounded.
The ludicrously bulky eight -track car-
tridge has been dead for some time (if,
indeed, it was ever alive on this side of
the Atlantic) but other, smaller than
'compact' cassette, tape systems
cannot be ruled out although they
present severe mechanical problems.
A 4 inch audio disc has been pro-
posed by one manufacturer, while
digital storage of whole programmes
in small, interchangeable solid state
devices such as read-only memories is
another strong possibility.

Conclusions
There are plenty of exciting ideas in
the pipeline but most of these are
necessarily vague at present. What is
for sure is that in the immediate future
car audio manufacturers will go on
squeezing more functions and greater
power outputs into existing case di-
mensions - both the in -dash sizes
and the bigger component units.
Pricewise, now is a good time to buy
but constantly improving technology
means that there's always a better
product just around the corner. Buy
now or wait - it's your choice.
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Car Audio - Who,
What & Where
What follows is a listing of some of the
makes available in this country and a brief
description of whatever seems newest or
most interesting in each of their ranges.
Prices include VAT, rounded to the nearest
pound.

Alpine
Thus Japanese make has built its reputation
on a range of in -dash sets of high quality but
conservative design. Latest of these is the
CM923, a combination unit with a six
pushbutton MW/ LW/FM stereo radio and
auto -stop tape section. It has IAC-type FM
noise suppression, auto -muting, manual
mono/stereo switching and costs around
£168.

Alpine also produce a selection of much
more sophisticated 'component' units, in-
cluding the 7307 tape deck /tuner, 3000
and 3003 graphic equalisers and 3002 50
watts per channel power amplifier. Listed

Blaupunkt

This Bosch brand is well known as an
up-market champion but also makes quite
competitively priced sets for mere mortals.

Clarion
A top Japanese make that has only in the past

year or so become well-known on the UK scene,
this firm has an extensive range of DIN -sized
dash -mounting tape and combination units, plus
the '6 -Series' selection of high -quality separate
components and various boosters, equalisers.
speakers, etc. Clarion are among the front
runners in application of advanced technology
and their more up -range in -dash sets, in parti-
cular, have some very interesting features.

The recently introduced PE -957 is currently
the top combination unit and it possesses a
number of impressive attributes. It is a
microprocessor -based device, which comes in
two parts a DIN -fitting tape deck/tuner and a
'black box' containing the amplifier and much of
the sophisticated electronic circuitry. The tape
section is very compact, yet has auto -reverse
and unusually good wow and flutter figures. The
radio has pushbuttons for MW, LW and four FM
preselections, with stereo reception on FM. It
has auto -seeking a digital frequency display
which will also tell you the time when required,
and a 'loudness' button for emphasis of high and
low frequencies at low volume settings. So far
so good . . . .

Now for the really tricky bits. Instead of the
phase -lock loop (PLL) synthesis in the electronic
tuner that most leading manufacturers now
employ, Clarion use a voltage synthesiser sys-
tem which, they claim, gives the capability for
finer and more accurate frequency selection.

In Car Entertainment

along with the 'separates' range is the 7206
which is actually a very high -quality inte-
grated combination unit. It has, among
various other refinements, CrO, / FeCr
switching and Dolby on its tape deck,
separate treble and bass controls, a good
AM /FM MPX radio, plus a 20W per chan-
nel output with pretty good distortion cha-

For example, the Coburg and Paris com-
bination units are both currently selling for
£172; both have MW/ LW/FM stereo
radios but the former has a more sophisti-
cated, six pushbutton radio section while

There is inter -station muting and automatic
frequency control on FM reception - but AFC is
also, most unusually, available on MW AM. There
is a good active noise reduction system along
IAC lines (Clarion call theirs 'CZ11, DX/local
switching on AM, stereo/mono switchover and
what Clarion term 'SASC' ('signal -actuated
stereo control'). This last facility is a circuit that
responds to changing quality of FM stereo
reception by continuously variable attenuation
of channel separation according to field
strength; it also cuts out extraneous high -
frequency noise. Only a couple of other
manufacturers have comparable systems as yet
but the improvement over straight on/off stereo
switching has to be heard to be believed: it must
be the way to go. Cost of all this clever stuff is
listed at £366, but it's possible to find the set
discounted down to around £260.

Talking of 'hearing to believe', I took the
opportunity to try out a PE -957 during the

racteristics. Price of this piece is £259.
There are high -quality speakers to match
the component range.

Alpine's distributors in the UK, Autocar
Electrical, also handles the prestige Becker
range from Germany, along with the
American Jensen speakers, aerials from
Hirschmann and Facet accessories.

the latter has a superior tape deck with
auto -reverse and a switchable 'db' noise -
reduction circuit.

Blaupunkt continue to shoot for the
moon, on the other hand, with sets like the
Berlin 8000, which they don't mind calling
'the most expensive in the world' at £750.
Among the features of this unit are a
goose -neck mounted remote tuner control
panel placing seven pre -selection touch -
buttons, volume control, self -seek control
and on/off switch close to the steering
wheel and the driver's fingertips; Dolby,
Cr02 switching, auto -reverse and stereo
recording facility on the tape deck;
automatic volume level adjustment which
reacts according to noise level inside the
car; output of a claimed 18W into each of
four channels.

preparation of this article. The chance to check
in practice the functioning of the various
alluring facilities was too good to miss. I am
happy to report that in virtually every respect
the set lived up to its promise. Radio perfor-
mance was altogether excellent, while the tape
deck did everything that could be expected of it.
Some tape hiss was audible but only Dolby -
equipped competitors could be expected to do
better (and there are hardly any of those outside
the specialised 'separates' sphere - certainly
none with such an array of other worthwhile
features). Facilities found most effective and
useful included the tape auto -reverse. and on
radio the auto -search and SASC.

Speakers used for the test were Clarion's
concentric twin element GS -509E model. These
were rated very highly. with adequate, well-
defined bass response. full mid -range and
unusually sharp, clear treble. At a list price of
about £50 a pair, they seem very good value.
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Hitachi

Hitachi were first on the UK market with a
'digital' combination unit, the CSK501, and
this is still among the best available. With a
microprocessor memory, its tuner stores
six pre -selections on MW, LW and FM, will
self -seek all or stereo only signals as well as
be manually tuned, and has all the by -now
usual attributes like IAC, inter -station
muting, local/DX sensitivity switching on
AM, and so on; it also matches automati-
cally to any aerial. It has a straightforward
but reliable tape section, and sells for £215.

Latest development from Hitachi is
"ASLC" - automatic sound level control -
which, like Bosch's system, governs radio
or tape volume in relation to ambient noise
level. It's currently available built-in to one
combination unit, the CSK303X, and as an
add-on device in the form of the DU16, at
around £40. k will also be offered in a
booster amp package later this year.

Pioneer

Another make with a very high reputation
for quality, Pioneer have a big range fea-
turing some very sophisticated equipment,
both combinations and separate com-
ponents. Top combination unit is the K E-
2300, which has the usual three bands but
use of electronics for a synthesiser varactor
tuner, 15 -station pre -selection and a 32 -
element LED analogue tuning scale rather
than a digital frequency display. It has their
version of IAC ('PNS') and also features
their equivalent of Philips continuous FM
mode variation - Pioneer call it 'ARC'
(automatic reception control), and it's
switchable. The cassette deck has no frills,
but its performance is second to none in its
class. Current price of the 2300 is around
£213.

On the separate component front, Pion-
eer have more units with more good points
than there's room to describe here. In terms
of performance and specifications, they are

probably unsurpassed in the car audio
world. Their speakers are also held to be
among the best, and there's a huge range of
them.

Minikits
Minikits Electronics sell one model only,
and it's a bit of an anomaly among the rest
of the sets I've described. Called the 'Har-
vard Autosport De Luxe', it's a pretty basic
Japanese unit with MW/ FM stereo radio
and auto -stop tape deck with lockable FF
but no fast rewind. FM suppression
is by ceramic filters - there's no active
interference rejection - and the tuning
scale is also the cassette door.
Output is about 4-5w per channel RMS.

Why have I bothered to mention it? Well,
it has one very big thing in its favour: price.
It costs just £45 plus £1.40 p&p, and that
includes speakers! What can you say?
Minikits' address is 88 Hainault Road,
Leytonstone, London, E11 1E H.

National Panasonic

Another good Japanese make with well -
priced combinations and component units,
National are in the process of introducing
several new models. There's a digital unit,
the CQ-863, with auto -seek, frequency
synthesiser tuner and all the other good
things a microprocessor or two can bring
for £200; there's also a more ordinary-
looking unit with a claimed 20w power
output, the 673, which sells at £166. Real
news, though, is the 973. This digital unit
has all the works on the radio section (PLL
FS tuner, 15 station pre-set, auto -seek,
etc., etc.), plus a cassette deck with auto -
reverse, Dolby, CrO, equalisation; LED
signal level meter, loudness -compensation
and four-way balance. It works with a
choice of power amps, and no price is yet
available as I write.

PUSH RADIO
PULL BALANCE

14 Hobby Electronics, August 1980



In Car Entertainment
Motorola

One of the long-established 'big names',
Motorola have a quality separate com-
ponent range, including power amps,
graphic equalisers and some very good
speakers. They also produce sensibly
priced combination units, which have
recently been restyled and reduced in price.
The best of them, the 708, has a three -band
radio including FM stereo, six pushbuttons,
each of which can be set to select a station
on MW, LW or FM, and a good, straight-
forward auto -eject tape deck. It now sells
for £167.

Philips

Philips were the company that started the
whole cassette thing off; they were also
the first with IAC. Perhaps it's not too
surprising, then, that their combination
units are still among the best of the lot in
terms of actual, as against theoretical,
performance. The AC880 has LW / MW /
FM stereo radio with 'tumolock' six -station
button selection, plus a good tape deck
with electronic speed control; the 890 is
similar but has digital frequency display.
Both have what Philips call SDS /SDR
circuitry on radio as well as the more usual
AFC and IAC. This means that as you move
through areas of varying FM signal
strength, stereo separation and high -
frequency response are continuously and
imperceptibly modified to give the opti-
mum sound. In practice, both this and their
FM noise rejection (IAC) work better than
anybody else's alternatives.

There is no Philips separate component
range at present, but there are some good
Speakers, and boosters, equalisers and so
forth.

Radiomobile

An English make with a good reputation for
quality and reliability, Radiomobile have a
relatively conservative range of in -dash
units. Their 409 model has a manually -
tuned three -band radio with stereo FM, and
an auto -reverse cassette deck, while their
new 420 unit has Dolby on its tape side but
only two AM bands on its six pushbutton
radio.

OFF' VOLUME
pWI BALANCE

0 TONE

SYNTNES1ZEii

0 BANG

NAIR CLOCK

Voxson

Just for a change, an Italian make. All
models are compact units, some designed
to be 'extractable' for security when

leaving the vehicle. Top model is the Indi-
anapolis combination, which has a 16 sta-
tion (MW & FM) memory, thanks to a chip
manufactured by Fairchild; there's one-
upmanship for you. The tape section is
relatively ordinary. Price is around £252.

Sanyo

Yet another Japanese brand with a selec-
tion of in -dash and component units, Sanyo
are soon to launch a number of new models.
At present their most interesting 'normal'
sets include the FT4400M, a MW /FM
digital display combination unit, and the
FT4687ME, which has three wavebands
and auto -reverse tape section.

Among the 'big guns' is the FT-DT10,
which has a high -frequency filter switch. It
has FM radio only. The matching power
amp has a claimed power output of 20W
per channel.

Sharp

Sharp are one-up on most of their competi-
tors in that their prices always seem to be
exceptionally keen. Their range is purely
in -dash stuff - no fancy separate com-
ponents - but the units perform well.

Most interesting new model is the
RG6600E. This is a microprocessor -
controlled set with five station memory for
each of its three wavebands, PLL synthes-
ised tuner, FM noise suppression and what
Sharp call 'ASTS' (automatic stereo tuning
system), which is another gradual stereo/
mono FM signal regulator along Philips/
Pioneer lines and a similarly great improve-
ment over the conventional 'on -off'
switching. The set also has DX /local
switching on AM, built-in loudness circuit,
FM muting, etc,

Boosters, speakers, etc. are available. HE
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PLEASE
QUOTE

YOUR
NUMBER
WHEN
ORDERING

The MIGHTY MIDGETS
SOLDERING

IRONSAND ACCESSORIES
18 WATT IRON "esNE

2i/L Nark9v11117. 24ov E4.95 28"
SPARE BITS 69" -
STANDS . £4.49 811'
SOLDER. SAVBIT 20' 128'

Tr- 4070°" '
LOWMELT 10' 80' 12°

LC. DESOLDERING BIT EI.27 12'

BIT SIZES: NO.19(1.5mm) NO.20(3mm)
NO. 21(4.5mm) NO. 22(6mm)

From your Local Dealer or Direct from Manufacturers

S5R BREWSTER
LIMITED

86-88 UNION ST. PLYMOUTH PLI 3HG
Tel: 0752 65011 TRADE ENQUIRIES WELCOME

EXCLUSIVE FROM MINIKITS!
BEAT THIS IF YOU CAN!

AUTOSPORT STEREO RADIO/CASSETTE
PLAYER

ONLY £45!!
(including speakers)

. - - -

t',..'%...i,;

* 8 -watts music power per channel.
* Fast forward and autostop.
* Complete with mounting kit and instructions.
* FM Stereo Radio.
* Negative earth.
* 10 -day money back guarantee on undamaged goods

Send cheque/postal order for £45 plus £1.50 p.&p.

MINIKITS LTD.
88 Hainault Road, Leytonstone, London El 1 1EH

A. Marshall (London) Ltd., Kingsgate House,
Kingsgate Place, London NVV6 4TA
Industrial Sales: 01-328 1009
Mail Order: 01-624 8582

Also retail shops: 325 Edgware Road, London W2
40 Crickiewood Broadway, London NW2 85 West Regent St., Glasgow.
108A SlOkes CrOtt Bristol,

CAPACITORS: BOXES & CASES TTL see catalogue for full range SOLDERING EQUIPMENT
Mullard Ceramic 63v range See catalogue for full range. 057400N E014 5874910N £0 54 IRONS-ANTEX
1pF to 10,000pF E 24 range Aluminium boxes 13 sizes.

SN74015 E0.14 5874925 E0 31
957402N CO la 5574935 00 32 15 watt C15 £3.95

all at £0.06 each Rexine Covered boxes 7 sizes. 0874035 CO la S574948 CO 80
S6174040 CO 14 587495N CO 55 15 watt CCN £4.20

Siemens Ceramic 63v B37448/9 NEW RANGE TMEC CASES SN7405N C015 5874965 CO 34
SN7406N to 34 S874975 £180 17 watt CX17 £4.20

.01: .022: .033: .047mF @ £0.06 Send S.A.E. for details & tesyp 557407N CO 26 5874100N Et 10
057408N CO 15 5N741075 CO 21 25 watt X25 £4.20

.068: .1mF @ £0.08: .22mF @ Price range. £14.04 to £ 17 .00 SN7409N f 0 16 5574118N E076
087410 E0.15 SN74119N El 20

Stand £1.50
£0.11 ABS PLASTIC BOXES 0874118 £0 15 9574121N £025

CSF High Voltage Ceramic Discs 3" x 2%" x lt,"
SN7912N £020 51474122N £0 40
557413N E0 28 SN74123N E0 42

DESOLDERING TOOL

Prices £0.07 to £0.18 Range Prices as
$574145 E0 47 5N241245 CO 53
95741618 E022 557412555 00 40

Solder £6.50

100pF to 10.000pF
Voltage range up to 6Kv.

334" x 2%" x 1 i"
catalogue

4%"x 3%" x 1Y2"
SN7417N CO22 5574141N £0 50
S874208 CO 15 SN74145N £064
SN7423N £018 SN741985 £1 05

SINCLAIR INSTRUMENTS

See catalogue for details. 8" x 4%'' x 3"
SN1425N 00 19 $8741505 CO 79
96174268 £0 19 55741518 £0 55

Digital Multimeter

Comprehensive range Siemens BAZELLI INSTRUMENT CASES 587427N E019 5574153N C055
057430N £5 15 5574154N 00 90

PDM35 £ 34.50
r, "

Layer Polyester Caps: .001 to 5 sizes. sev,1325 CO 17 58741558 CO 60
SN7437N £0 21 SN741575 £059

DM235 £ 52.50
,1 " D M350 £ 72.50

3.3mF Miscellaneous hardware
0874388 CO21 SN74160AN £5 10
SN7440N E0 15 SN74161AN E0 70 '1 " DM450 £ 99.00Prices £0.07 to £0.63.

See catalogue for details.
including
Vero Board: Superstrips:

SN7441AN CO 52 SN79162AN C 0 10
SN744261 00 40 5N74163AN £0 70
SN7445N C066 SN74164N £080
58744608 00 46 5174165N CO 60

Digital Frequency Meter
PFM200 £ 49.80

Large range of Mullard/Siemens Vero Breadboard. SN7417AN E048 SN74167N C120
$874488 00 45 SN741745 £080 Low Power OscilloscopeElectrolytic Axial/Radial

Capacitance values 1.0mF to Vero boxes (see catalogue for $574508 £0 15 SN74175N £0 63
SN7451N E015 58741768 £0 74

15 CO 73

SC110 £139.00

10,000mF
full range). SN7453N E0 5574177N

55745461 CO 15 58741805 EC1 10

S874608 E0 15 0874181N El 65 CRIMSON ELEKTRIK HI Fl
Voltage ranges 25v: 40v: 63v: 5574705 CO 26 08741825 ECI 83 MODULES
100V:

9574725 £024 58741848 £1 29
5574738 CO25 557418505 Et 10 CE608 Power Amp £18.26

Prices and types as catalogue 5874748 E025 58741868 £135
S5247514 £0 31 58741888N CI 84 CE 1004 " " £21.30

Also Mullard C280; Siemens S874768 CO 26 5874189N E2 26
9874808 E0 39 5874190N CO 74 CE 1008 " " £23.91

B32231/4 and 832110. All prices Card Frames: Fliptop boxes: SN7481N £071 55741915 E0 /9
55741328 E065 5574192N E0 79 CE 1704 " " £30.43

net + VAT and postage/packaging. etc etc. 557483N E060 58741935 CO 79 CE 1708 " " £30.43
SN7484N £0 95 SN74196N C074
5574858 CO 70 55741975 £074
SN7486N ECI 25 S8741985 C1 09

C,,P,S, 1 Power Unit £16.96
,.., "TOOLS BAHCO v 1980 CATALOGUE ..,

Side Cutter with Bezel.
Side Cutter without Bezel.
End Cutter without Bezel.

U.K.: 65p post paid )00,SPC1\\'S

Europe 85p post paid
EP VI eRest of World £1.25 --s

51474898 El 66 5574199N C1 09
5574900N CO 33

t....r 0.5 £20.43
CPS6 " £26.09
CPR1 Pre Amp £29.57KNOBS & SWITCHES

Vero Metal Shears. post paid ..,
Big selection as catalogue
Also Resistors; Presets; Pots;

CPR1S Pre Amp £38.70
All prices + VAT + postage/

Other items as catalogue. Mail order: 01-624 8582 Opto; Semiconductors etc. packaging
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Hobby
Electronics
THE SEPTEMBER ISSUE WILL BE ON SALE AUGUST ir

Into Digital Electronics
This is it. The beginners series you've been waiting for. The
one that begins at the beginning, goes on until it reaches the
end, then stops! The beginning here is the absolute basics of
digital circuitry - nothing assumed - and the end is
microcomputing! Written by Ian Sinclair, by now well
established as the country's leading author in this field it is
not to be missed. If you've always wanted to know, but were
too confused to ask - this is your series!

Full Spec. Phaser For £12?
Incredible but true! This is an amazing unit in every way. It
can be built in an evening, is very simple to construct and
cost less than £12 to put together. Compare that with the
£60 or so a commercial unit would cost you. Performance is
as good as anything in the shops at five times the price too,
so no worries there. Another Hobby scoop this - don't miss
it.

Teletext Textbook
At last! How many times in the past have you wondered
when someone would finally take the mystery out of teletext
once and for all with a clear, easily comprehended explana-
tion of Ceefax, Oracle, Prestel and the rest?

Well, wonder no longer. Next month HE does exactly that.
Who else would anyway? Had ye no faith? Read Hobby next
month for this important screening!

Reaction Tester
Well, I suppose it had to come didn't it? After all those lines
of pretty little lights, someone just had to go and produce a
simple, inexpensive way of sending out reaction times
accurate to 1 / 1 000th of a second. And of course that
someone had to be HE! Pick up a copy as fast as you can else
you'll never know how quick on the draw you really are!

Power Supply, Touch Switch, Darkroom Timer and
Audio Mixer
Says it all really, doesn't it? Except that all these are
brilliantly realised as Hobby Electronics projects next month
- which means they can all be built easily and quickly by
anyone who can hold a soldering iron straight!

Hobby Electronics, August 1980

NE WS HEADLINES 101
NEWS IN DETAIL 102-119
NEWS FLASH 150
NEWS INDEX 190
NEWSREEL 199

FINANCE HEADLINES 120
FINANCIAL NEWS 121-139

SPORT HEADLINES 140
SPORT PAGES . .141-159

FOOD (JIDE 161
FARMING

- 168

FOR THE DEAF
169

TV,'RAOIO 171-4
TV CHOICE 177
TOMORROW 179

WEATHER/ TRAVEL
INDEX ....180

FULL INDEX
A F 193
G -0 194P-2195

TRAHSATLANT C YACHT RACE LEADERS 191

P666 CEEFAX experiment

ENHANCED TELETEXT SYSTEMS

An

Enhanced

TELETEXT
system will
allow pages
to include

with a
quality
Limited
only by
the display
device.

The items mentioned here are those planned but unforeseen
circumstances may affect the actual contents.
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SPECIALS
FROM
MODMAGS
Mark your envelopes 'Specials' and
with your cheque or postal order to:
Modmags (Sales Office) Ltd,
145 Charing Cross Road,
London WC2H OEE.

Ell CIRCUITS
Books I & 2.
Each volume contains over 150 circuits, mainly
drawn from the best of our Tech -Tips. The circuits are
indexed for rapid selection and an additional section
is included which gives transistor specs, and plenty of
other useful data. Sales of this publication have been
phenomenal - hardly surprising when the circuits
cost under I p each!
£1.50 + 25p P&P each.

electronics
toniorriuk- ThP

send it, together

ET1

.CIRCUITS

No1

Sego Cue Isaac,

ELECTRONICS TOMORROW
Comprised entirely of new material, the edition
covers such diverse topics as Star Wars and Hi-Fi!
The magazine contains projects for everyone - none
of which have appeared in ETI - and a look at the
future of MPUs, audio, calculators and video. How
can you not read it?

75p + 25p P&P.
TOP PROJECTS
Book 1 + 2: £2.50 + 25p P&P.
Master mixer, 100W guitar amp., low power laser,
printmeter, transistor tester, mixer preamp., logic
probe, Ni-Cad charger, loudhailer, 'scope callibrator,
electronic ignition, car theft alarm, turn indicator
cancellor, brake light warning, LM3800 circuits,
temperature alarm, aerial matcher, UHF -TV preamp.,
metal locator, four input mixer, IC power supply,
rumble filter, IC tester, ignition timing light, 50W
stereo amp. and many more.
Book 3: SOLD OUT! Book 4: £1.00 + 25p
P&P. Book 5: £1.00 + 25p P&P. Book 6:
£1.00 + 25p P&P.

TOP PROJECTS
Book 7: E1.25 + 25p P&P.
ER II loudspeaker, CCD phaser, 3 -channel tone
control, bass enhancer, continuity tester, bench
supply, LCD digital multimeter, digital frequency
meter, wide range oscillator, ETI wet, egg timer,
house alarm, porch light, torch finder, light dimmer,
1B metal locater, electronic bongos. puzzle of the
drunken sailor, race track, ultrasonic switch, tic-tac
radio, rev counter, Transcendent 2000, spirit level.

ELECTRONICS - IT'S EASY
This very successful beginners' series has
now been reprinted in one volume. The book
covers just about every aspect of electronic
theory and is ideal for anyone just starting
out in this fascinating hobby.

£3.60 + 25p P&P each

INTO ELECTRONICS PLUS
The complete series of Ian Sinclair's series Into
Electronics Plus a selection of some of the most
popular and informative articles from HE. Everything
from Home Computing to making your own PCBs.
El +25p P&P.

BARGAIN
CORNER

Show us that you could have purchased for
less within one month of your purchase and
we will refund the difference!

MULTIMETERS:
 DT 1314 A
superb 38
range meter.

1.111.1.1.01T Special features
include 50K0 /
VDC move-
ment, 10 amp
DC Scale, res-
istance up to
100 MW 2
ranges for tes-
ting batteries.
long extraflex
leads, batteries
included.
Usually sold for
£35. FOR
LIMITED
PERIOD £25 +
70p post.

DT1004 20
KO/VDC move-
ment, 16 ranges
and off position,
mirror scale, pro-
tected move-
ment, battery in-
cluded. Usually
sold for £16, our
price £12 + 70p
post.

CAR AUDIO:

 New Model Stereo C to/Radio
M.W., stereo FM and stereo cassette player. 8
Watts per channel, fast forward and autostop,
includes fitting kit and FREE SPEAKERS. Sold
elsewhere for up to £85 (believe it or not). Our
price £45 + £1.40 post. (For negative earth
cars only).
 End of line clearance
LW /MW stereo cassette
players. 8 watts per channel.
Fast forward and autostop,
usually sold for between £45
and £65. Limited number at
£34 + £1.20 post. (For
negative earth only). Manual
car radios 5 watts, includes
fitting kit and speaker. Neg. or
pos. earth. £9 + £1.20 post.

METAL
DETECTORS:

Induction Balance
Model. Highly sensitive
model with speaker and
meter, 7 -inch search head
and telescopic stem. Usually
sold for £39.95. Our price'
£24.50 + £1 20 post.
 BFO Model Due to
importer clearing stocks we
can offer this standard model
for the incredible price of
£11.50 + £1.20 post.
All goods guaranteed one year. 10 day money
back offer on all undamaged goods. Goods
ex -stock at time of going to press. Send S.A.E.
for details

MINIKITS
ELECTRONICS LTD

HOBBY
84 HAINAULT ROAD

LEYTONSTONE
LONDON Ell 1 EH

See the full range of
Clarion
'in-car'products
at your local
stockist.
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TOP GEAR

V

Sound, like anything else you put
in your car, should be top -rate. Clarion
Car Hi-Fi is. Just check out these
components.

First, the power amps. Left and
right channels are separate to eliminate
interference. And they push out a hefty
25 watts each. With a minimum of
distortion.

Next comes the Stereo Control Amp. It not only
has bass and treble controls but also midrange.
A loudness button levels up and adjusts lows and
highs that can't be appreciated at low volume.
There's also a mic socket and volume knob. And the
AUX socket will take anything from a radio/cassette
to an electric guitar.

The MW/FM tuner has pushbutton control and
'self-seeking' station selection. There's built-in noise
reduction on FM plus a CZ1 circuit to cut noise from
outside sources.

Our cassette is also packed with features
including Dolby, a selector for normal or CrO, tapes,
auto reverse and a tape protection mechanism.

As for speakers, we suggest our GS -501 high
power 3 -way system for the kind of sound you
thought you left at home.

And finally, if you want total sound control, get
yourself a GE -501 5 -band graphic equalizer.

Hobby Electronics, August 1980

BMW by courtesy of
BMW Park Lane Ltd

Sound like a lot of equipment? You'll find it
surprisingly small. Unlike the sound.

Why not sound us out about Clarion Hi-Fi
Component Car Stereo. Just fill in the coupon and
mail it today.

4) Clario
High Speed Hi-Fi

Norse Audio Systems Ltd . ,111110

Unit B. Dorcan Industrial Estate ...or
Faraday Road. Dorcan.
Swindon SN3 5HQ I Name
Tel: (0793124081/2/3 #

Address

11vOP'
ALI

n # Please
send me

colour leaflet
on the Clarion

G -series Component
Car Stereo

I

I

I
I--------- IN MI NI INI im MN MN
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GERM. DIODES
200 Mixed Diodes mainly Germ.
0A81.91.1N34 60 GC61 62 etc.
Case DO -7 Coded and uncoded You to test
Value all the way!
o No SJ127 £1 per Pak.

SIL. DIODES
200 Mixed Diodes - mainly SILICON case DO -7,
0A200 202 General purpose 200mA marked and
seceded you to sod and test Outstanding
Value!

0 Na 02128 £1 per pak

AUDIO AMPLIFIER
5 watt Audio Amplifier Module

Special Clearance Offer
o No AL2o £2.50

HEADPHONES

BC108 FALLOUTS

OOOOOO 000 000 000

Manufacturers out of spec. on volts or gain or
neither Metal 1018 case - You test

0 No. SJ124 50 for £1

DIODES
300 154148 Type uncoded Silicon Diodes.

Case DO -35 you to test.
0 No. SJ129 £1 per Pak

Silicon Fast Switch
NPN like 2N 7062N2369 You select by
test!

0 No. SJ125 50 for £1

000

000 000 000000
OOOOOO 000 S00000

  0.0 0.0 000
0OOOOOO 0. 00000. 000

4100 000

OOOOOO 000 000

NPN
BD131. TO-126-NPN. Untested

o No. SJ84 25 for £1

SCRs
1066 SCRs 5 Amp ALL good untested for
volt good yield 400+.

0 No. SJ130 10 for £1

OOOOOO 0000..

IC SOCKET PAKS

S J 3 6 1 4 6 p i n Sj41 c 12 p,
SJ37 12 14 pin SJ42 5 24 pin
SJ38 11 16 pin SJ43 4 28 pin
SJ39 8 18 pin SJ44 3 40 pin
SJ40 7 20 pin

ALL AT ONLY £1 EACH

AERIALS

GERM. TRANSISTORS

NEW Improved Lightweight Stereo Headphones
including double headband and padded earcups

Impedance .ohms Frequency 30-1800HZ
ALL Black

0 No. 885 £4

As above but with coiled lead and rotary volume
controls

0 No 884 £7

HEADPHONE ACCESSORIES
7 metre Headphone Extension Lead

0 No. 136. £1.50.

HEADPHONE JUNCTION BOX
Gives facility for using Stereo Headphones with
amplifiers and radiogrammes which do not have

a headphone outlet. TO CLEAR!
0 No 881 £1.20 each.

ANTEX

Antex X25 Iron 25 watt soldering iron OUR
SUPER SALE PRICE, Great reduction

0 No. 1931 £4.00.
ST3 Iron Stand Suitable for above OUR
Sale Price

0 No. 1939 £1.25 each.

METERS
23mm Level Meter Special Sale Price.

0 No 1320 £1.00.
40mm V U Meter OUR SPECIAL PRICE

0 No 1321 £1.50.

PLUGS & SOCKETS
Set of 4 1 -metre Colour coiled leads with phono
plug ends ideal for audio and test use.
0 O ding Value

0 No SJ122 £1.00 per Pak
1 mm Plugs & Sockets in Red & black

0 No. SJ123 5 prS. £1.00

CAPACITORS
SJ11 150 Capacitors "-rued lopes end values

£0.50
SJ12 60 Electrolitics all sorts mixed £0.50
SJ13 40 Polyester polystyrene capacitors mixed

£0.50
SJ14. 50 C280 type capacitors mixed £1.00
SJ15 40 High quality electrolitics 100-470mfd

£1.0
SJ16 40 Low volts electrolitics mixed values up

£0.50

TRANSFORMERS

MINIATURE MAINS Primary 240v.
No Secondary

2021 6v,0 -6v 100mA
2022 9v 0 9v 100mA

2035

f0.75
£0.75
£0.95
£5.50

The last of the Geimanium PNP
0071,71.75 etc Mullard Black Glass Type You
test (5 could cost you that!)

0 No SJ126 50 pcs £1

GERM. POWER TRANS.
AD1490C26 AD140 £0.50 each
AD1420C29 2N3614 £0.65 each

FM Indoor Tape Ribbon Aerial
0.No. 107 40p each

HI-FI CAR AERIAL
4 -section fully retractable and locking.

SPECIAL PRICE
0 No 109 £1.40 each

VERO PLASTIC CASE
Complete with lid and fixing screws. Finished
white. Size: 72mm x 50rnm x 25min

0 No 173 35p each

STEREO 30
Complete 7 watt per channel Stereo Amplifier
Board includes amps, pre -amp, power supply,
front panel, knobs, etc. PLUS transformer and
real Teak Cabinet for that professional finish,

SPECIAL SALE PRICE
SAVING £5!

OUR PRICE £25

BI-PAK'S OPTO BARGAIN OF THE YEAR
Valued at over £10 - Normal Re-
tail - We offer you a pack of 25 Opto
devices to include LED's Large and
Small in Red, Green, Yellow and Clear.
7 Segment Displays both Common
Cathode and Common Anode PLUS
bubble type displays - like DL -33.
Photo Transistors - similar to OCP71
and Photo Detectors - like MEL11-12.
This whole pack of 25 devices will cost
you just £4.00!
And we guarantee your money
back if you are not completely
satisfied.

FULL data etc. included
0 No. SJ120. z

SILICON TRANS.
SJ25. 100 Silicon NPN transistors all perfect and

coded mixed types with data and equivalent
sheet no rejects £2.50

SJ26. 100 Silicon PNP transistors all perfect and
coded - mixed types and cases, data and
equivalent sheet £2.50

SJ27. 50 Assorted pieces of SCR's, diodes and
rectifiers incl. stud types, all perfect no re-
jects, fully coded data Intl £2.50

TTUS
SJ28. 20 TTL74 series gates - assorted 7401-

7450 £1.00
SJ53. Mammoth IC Pak Approx. 200 pcs

assorted fallout integrated circuits including
logic 74 series Linear audio and DTI many
coded devices but some unmarked you to
identify £1.00

PRECISION VOM
MULTITESTER

20 ,000ohins volts DC Com-
plete with test leads and In-
structions

OUR SPECIAL
OFFER PRICE
£11.00 each

Use your Barclay or Access
Card,

0 No 1323.

VOLTAGE REGULATORS
Cast 10220

Positive Negative
uA7805 £0.65 uA7905
uA7812 £0.65 uA7912
uA7815 £0.65 uA7915
uA7818 £0.65 uA7918
uA7824 £0.65 uA7924

TEXAS NPN

£0.70
£0.70
£0.70
£0.70
£0.70

Texas NPN silicon transistors, metal can
perfect and coded.
2S503-BC108, TO -18

O No. SJ29 50 off £2.50
100 off £4. 1,000 off £35

AUDIO ACCESSORIES
SJ75, FM coax cable plain copper conduction
cellular polythene insulated and plain copper
braided PVC sheath impedance 75ohms

£0.10 per metre
SJ76. 1 Board containing 2 x 5pin DIN sockets
180' 02-2pin DIN loudspeaker sockets £0.30.
SJ77 A 5pin DIN 180 chassis normal socket incl
DPDT Switch £0.20.

DISC CERAMIC CAP
100 Disc Ceramic CAP. Mixed values coverinn
complete range 3PF-4,700PF SUPER VALUE

0 No. SJ121 £1.00.

SWITCHES
Push -to -make 6mm panel mounond

0 No. SJ131 5 for £0.50
Push -to -break as above

0 No SJ'32 4 for £0.50

LED

2nd Quality Paks
1507 10 Assorted colours and sizes £0.65
S122 10.125 RED £0.50
S123 10.2 RED 0000 £0-50

LED CLIPS
1508 125..125 5 for £0.10
1508 2..2 5for£0.12

NPN TRANSISTORS

RESISTORS
SJ1. 200 Resistors mixed values £0.50
SJ2 200 Carbon resistors 1.4.1,1 watt preformed

OOOOOOOOOOOOOOOO OOOOOOOOOOOOOOOOOOOOOOOO £0.50
SJ3. 100 1/8 watt miniature resistors mixed
values £0.50

SJ4. 60 '/2 watt resistors mixed values .. £0.50
SJ5 50 1-2 watt resistors mixed pot values

£0.50
SJ7 30 2 -10 watt wirewound resistors inured

£0.50

CASSETTES
SUPER VALUE

And A
GREAT SAVING!!!

C120 Dindy Cassettes
Low noise astounding
value and sound OlNo

ST32

10 for £3.50

IMPAK

SJ68 30 ZTX300 type transistors NPN pm -
formed for P C Board colour coded Blue all
perfect £1.00

SJ70 25 BC107 NPN TO106 case perfect tran-
sistors Green Spot £1.00

SJ71 25 BC177 PNP TO106 case perfect Iran.
sistors code C1395 £1.00

SJ72 4 253055 silicon power NPN transistors
303 £1.00

POTENTIOMETERS
16173. 15 Assorted Pots £0.50
SJ54. 20 Assorted Slider Pots £1.00
SJ56. 10 100K Lin Slider Pots 40mm OOOO f0.50
16186. 25 Pre-sets Assorted £0.50
SJ49 8 Dual gang carbon pots log and lie mixedvalues....f1.00
SJ50. 20 Assorted slider knobs chrome black

£1.00

MISCELLANEOUS
SJ20. 2 Large trot clips 25A rated ideal for

battery chargers etc £0.30
SJ21. Large 71.2" Mains Neon Tester - screw

driver chrome finish £0.85
SJ22. Small pocket size Mains Neon Testy,

screwdriver £0.55
SJ23. Siemens 220v AC relay DPDT' contacts

10amp rating housed in plastic case £1.00
SJ24. Black PVC tape 15/81 15mm x 25m - strong

tape for electrical and household use
£0.35 per roll

ODDMENTS
16170. 50 metres asst. colours single strand wire

£0.50
16187. 30 metres stranded wire mixed colours

£0.50
16178. 5 Main slider switches assorted £0.50
SJ76. 1 Board containing 2 x 5 -pin, DIN sockets

180 & 2 x 2 -pin, DIN loudspeaker sockets
£0.30

METAL SLIDERS

Metal Case Dual Slider Pots' 45mm travel
£0.25 each
£0.25 each
£0.10 each

KNOBS
SJ62 5 15mnt chrome knobs standard push fit

£0.50
SJ63 Instrument knob black winged 129 x

20mml with pointer. 1'4" standard screw fit
£0.15

SJ64 Instrument knob black silver aluminium
top 117 x 15mml. 1,4" standard screw fit £0.12

Send your orders to DEPT 11 E, 8, BI-PAK PO BOX 6 WARE HERTS.
SHOP AT: 3 BALDOCK ST. WARE HERTS.
TERMS: CASH WITH ORDER, SAME DAY DESPATCH, ACCESS.
BARCLAYCARD ALSO ACCEPTED. TEL: (0920) 3182. GIRO 388
7006
ADD 15% VAT AND 50p PER ORDER POSTAGE AND PACKING
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Equitone
HE comes up with a project to enable you to equalize your car sound system,
designed to match the HE CAR BOOSTER in last month's issue.

THE HE CAR BOOSTER is without
doubt a very good project. 18 watts
RMS per channel stereo music in a
car gives a reasonably (?) acceptable
level of sound. The basic unit does
however suffer from one slight
drawback, of necessity it relies on the
existing tone control of the music
source. Car radios and cassette
players tend to feature a single
treble -cut tone control, which hardly
allows the listener to match his
personal preference of tone in with
the listening environment of his car
cockpit.

The HE CAR EQUITONE CONTROL
gives you this facility with the
minimum of fuss, controlling the
level of bass, middle and treble
frequences with three fully adjustable
pots. Because it has three master
controls rather than just the normal 2
channel (bass and treble) type, the
unit does justify the term sound
equalizer, hence the name EQUITONE.
Matching the absolute simplicity of
the BOOSTER, our design for the
EQUITONE Control uses only 29

Hobby Electronics, August 1980

components total and fits onto a PCB
only 85 x 50 millimetres. It connects
in between the sound source ie car
radio and cassette player, and the
booster amplifier so coupling it up is
no problem. Because of its passive
nature it (magically) needs no power
supply whatsoever, just two audio
connections at the I /P and two at the
0/P.

Construction
Due to the passive, rather than active
tone control networks involved in the
EQITONE, there are absolutely no
semiconductors in the circuit. This
simplifies construction somewhat
and enables a small neat PCB to be
used. This holds all components
including the pots. The pots
obviously need to be of the PC
mounting type and a suitable source
is noted in BUYLIN ES.

The potentiometers give an extra
bonus in that when they are bolted to
the front panel of whatever case you
use, they automatically hold Flhe
circuit board perpendicular,
eliminating the need to bolt it to the
chassis of the case. The board is
purpose -designed to fit easily into
(yes, you've guessed it) a SINK BOX,
to match last month's CAR
BOOSTER in appearance. The same
length ie 100mm is ideal, although
the enterprising builder may wish to
fit the two BOOSTER Amps and an
EQUITONE Control board in the
same case (length 1 50mm). If you
find that the output volume of the
booster has dropped slightly with the
insertion of Equitone, don't
worry. Reducing the value of R1 in
the amplifier circuit from 2M7 to
(say) 1 M8 will give you any extra
gain that is required, once again to
perforate your eardrums.
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=How It Works= INPUT
The HE CAR EQUITONE Control basically
consists of 6 similar tone control stages ie 3
per channel, 1 bass, 1 mid -range and 1 treble.

These days it's usual to make tone control
stages 'active' (if you consult the schematics
of most pre -amplifier circuits yoti will prob-
ably find that the tone controls are present in
the feedback loop of an amplifying stage).
The main advantage of 'active' control is that
there is no insertion loss ie no "volume" is
lost. This was the first method we considered.

It soon became apparent that there was no
need for it to be active. After all, we have all
the "volume" we need from the output of the
car cassette player. The alternative - pass-
ive controls, need far fewer components and
therefore a smaller, neater circuit evolved.
They are much less complicated in construc-
tion and design, acting only as simple AC
voltage dividers, cutting the signal at parti-
cular frequencies, hence the insertion loss.

EARTH

INPUTS

Above. Layout diagram for the Equitone,
the neatness of this board is mainly due to
the use of PCB mounting pots.

Right. Inside the 'Sink Box' cage the
Equitone makes the ideal partner for last
month's stereo booster.

Buylines
Once again we have used the SINK BOX
from West Hyde Developments, to house
this project. It makes for an exceptionally
neat and tidy appearance which is just
about destruction proof - ideal for the car.

The PC mounting pots, as far as we
know, are available only from Electrovalue.

The estimated cost of all parts excluding
the case and PCB is about the £,8 mark.
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C1
10u

RVla
100k
LOG
BASS

01
10k

C2
j15n

R4
1k0

Te'5
100n

RV2a
100k
LOG
MIDDLE

10n

R2
10k

cs

Figure 1. Circuit diagram of the Equitone,
simplicity is the name of the game.

OUTPUTS

135

150

RV3a
100k
LOG
TREBLE

Equitone

150n

03
10k

R6
11,0

°OUTPUT

NOTES.
DIAGRAM SHOWS ONE CHANNEL
ONLY. OTHER CHANNEL COMPONENTS
ARE PREFIXED 2

=Parts List=
RESISTORS (all ,/.1W, 5%
RI, 2, 3, 21, 21, 23 10k
R4, 5, 6, 24, 25, 26 lk

POTENTIOMETERS
RV1, 2, 3, 100k dual log

printed circuit
mounting

CAPACITORS
CI, 21
C2, 22
C3, 23
C4, 24
C5, 25
C6, 26
C7, 27

10u 16V electrolytic
15n polycarnbonate
10n polyester

150n polyester
100n polycarbonate
470n polycarbonate
22n polyester

MISCELLANEOUS
178??MM Sink Box
4 x Phono Sockets
3 x Knobs
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Star Chess T/V game £63.35
Database Prog T/V game £89.95
Chess Challenger 7 . £99.00
Chess Challenger 10 £160.00
Voice Challenger £230.00
Chessmate 8 level £59.95
Zodiac Astrology Computer £29.95
Electronic Mastermind £14.90
Supersonic Mastermind. New E21.00
Mattel Subchase. New . £17.90
Mattel Armor Battle. New £17.90
Enterprise 4 in 1 E22.90
Galaxy Invaders. New £22.95
Radio Control Models -Various

rHE MICROBE R/C
Basic Kit E19.90
(2 PCB's and all PCB components)

C.B - C.B - C.B
AERIALS AND ACCESSORIES

Cutter mount £15.95
Boot/Roof /Wing mount E19.95
Traditional Fibreglass Whip £14.95
AM/FM/CB Retractable £25.95
C8 Electric Retractable . £29.95
AM /FM/CB Electric Ret . £39.90
Roof mount 20" Glass Whip £19.95
SWR / Power/ F.S. Meter £24.95
SWR /Power Meter £12.95
Pre -Amp 20db gain E19.95
Splitter Box £9.95
Linear Amps from £59.95
27 MHz Monitor + AM /FM £18.65

*These are a few of the items available*

The latest from the U.S A 7
PINBALL WIZARD

*Still available *
Featured in Nov. issue of E T I.

Home TV Game -B / W Kit
Basic Kit £28.90

Contains everything except box and
controls
Box & Controls £6.50. P S.U. £3.90
CEH Car Alarm Kit E18.90
Chroma Chime 24 tune door chimes kit
£10.75. Built £15.95
SINCLAIR SCI 10 10M Hz scope

£145.25
PFM 200 Digital Frequency Meter

£52.00
3" 5 MHz Oscilloscope £113.85
4" 5 MHz Oscilloscope £139.90
5" 10 MHz Oscilloscope £169.90

ATARI £138

ELECTRONIC
GAMES

Pet 8k
Pet 16K

E550..0000
£670

Pet 32K £790.00
Superboard 11 4K £172.45
UK101 kit 4K £228.85
UK 101 Built 4K £286.35
Superboard/UK101 case £33.80
Nascom 2 kit £339.25
Nascom 2 built £420.00
TRSBO 16K Level II £409.40
H 14 line printer kit £410.00
5I/x" disc drive for TRS80 £287.50
Computer Books S.a.e.
Software - Pet /TRSBO/Superboard.
etc.
Exody Soreror 16/32 /48K from

£860.00
Renumber prog 101 £4.00
Free - Mice/Demonstrations/Wei

S.a.e. enquiries. Please allow up to 21 days for delivery. ALL PRICES INCLUSIVE j

COMPUTERS -HOME
BUSINESS, ETC

J 61 BROAD LANE, LONDON N.15 4DJ
Itoso.,Ith

Day 01-808 0377; Eve 01-889 9736

EEFISTIES

tiltuJ I -r4Ii4K 0./ciJ

,JvliAt " REA1.4.../

SfAAINS croie

c:J144crrs-rarD

rill MB

 =MI= Continental Specialties Corporation

SHZ TO
100MHZ
TOMORROW'S TOOLS TODAY
CONTINENTAL SPECIALTIES CORPORATION

C.S.C. (UK) Limited, Dept.
Unit 1, Shire Hill Industrial Estate,
Saffron Walden, Essex CB11 3AQ.
Telephone: Saffron Walden (0799) 21682
Telex: 817477

100 MHZ Frequency Counter

Instant frequency indication from 5Hz to 100MHz; no range selection problems; a
brilliant 8 -digit LED display; mains or battery operation; an accuracy of 4 parts per
million ±1 count; and totally automatic operation - all this for only C77.55* with
CSC's new Max -100 freqency counter.

Just take a look at our spec. Where else could you find anything similar at the price?
*Frequency range 5Hz - 100 MHz *Input impedance 1M shunted by 10pF *Sensitivity
30mV from 1 KHz up to 50MHz; 120mV r.ms. over full frequency range *Timebase
accuracy ±4 parts in 106 (from 5 to 45°C) *Maximum aging rate 10 parts in 106 per
year *Over -frequency indication *Low -battery -power alarm *Operates from dry or
rechargeable cells, an external 7.5 to 10VDC supply, or a car battery (via an adaptor)
*Dimensions: 45 x 187 x 143mm *Options: 12V adaptor; battery eliminator; r.f.
antenna, low -loss r.f. tap, carrying case.

Fill in the coupon for further details ...  price excludes post, packing and VAT

rc S C. (UK) Ltd., Dept Unit 1, Shire Hill Industrial Estate, Saffron Walden Essex CB11 3A0

II
MAX 100 FREQ.COUNTER Unit price inc P&P 15% VAT £90.91 or

Rtod

IName
IAddress

I I enclose cheque/P. 0. for or debit my Barclaycard/Access'
American Express card no. exp. date

I FOR IMMEDIATE ACTION - The C.S.C. 24 hour, 5 day a week service.
Telephone (0799) 21682 and give us your Barclaycard, Access, American
Express number and your order will be in the post immediately.

For FREE
catalogue
tick box

I

I

I
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:J;111-11-1[11,1 PETITE
MINIATURE DRILLS AND ACCESSORIES

for all your modelling needs

SPECIAL OFFER

10% reduction
on all goods purchased or
ordered during August.O

Fara 1E3

A choice of three power
drills that fit snugly in the
hand, so light they enable
you to carry out the most
intricate tasks - drilling,
shaping, cutting, polishing,
etc., in the minimum of
time.
There are two types of drill
stand, plus all the necessary
accessories in a range that
fills every need.
Send 9" x 4" S.A.E. for full
details.

Sole UK Distributors PRECISION PETITE LTD

119a HIGH ST. TEDDINGTON, MDX.TeI: 01.977 0878

GEC AM/FM STEREO TUNER
AMPLIFIER CHASSIS. Originally de-
signed for installation into a music centre
Supplied as two separate built and tested
units which are easily wired together.
Note: Circuit diagram and interconnec-
ting wiring diagrams supplied. Rotary
Controls: Tuning, on /off volume,
balance, treble, bass. Push-button con-
trols: Mono, Tape, Disc, AFC, FM (VHF),
LW, MW. SW. Power Output: 7 watts
RMS per channel, at better than 2% THD
into 8 ohms. 10 watts speech and music.
Frequency Response: 60Hz-20kHz
within ± 3d0 Tape Sensitivity: Output
- typically 150 MV. Input - 300 mV for
rated output. Disc Sensitivity: 100mV
(ceramic cartridge). Radio: FM (VHF),
87 5MHz - 108MHz Long wave
145kHz - 108kHz. Medium wave,

520kHz - 1620kHz. Short wave.
5.8MHz - 16MHz. Size: Tuner - 2'/.in.
x 15in. x 71/2 in approx. Power amplifier -
2in. x 71/2in. x 4'/tin. approx. 240V AC
operation. Supplied complete with fuses,
knobs and pushbuttons, and LED stereo
beacon indicator. Price £21.50 plus
0.50 postage and packing.

STEREO CASSETTE TAPE DECK
ASSEMBLY. Comprising of a top panel
assembly and tape mechanism coupled to
a record/play back printed board assem-
bly. For horizontal installation into cabinet
or console of own choice. Brand new,
ready built and tested. Features: Pause
control, auto stop, 3 digit tape counter,
illuminated twin VU meters with in-
dividual level controls, twin mic, input
sockets, AC erase system, LEO record
indicator. (Separate power amplifier re-
quired). Input Sensitivity: 6 MV (with
level control set at max.). Input Imped-
ance: 47k0hnns. Output Level: To both
left and right-hand channels 150 MV.
Output Impedance: < 10K. Signal to
noise ratio: 45 dB nominal. Power
Supply Requirements: 12V AC at
300M /A. Connections: All connections
to the unit are via a wander lead termin-
ated with nine -pin plug (socket provided).
Dimensions: Top panel - 111/2in. x

61/2in Mechanism fits through a cut out
51/4in. x 10'/tin. Clearance required under
top panel 21/4in. Supplied complete with
circuit diagram etc. Price E30.50 plus
0.50 postage and packing.

B.K. ELECTRONICS
37 Whitehouse Meadows, Eastwood, Leigh -on -Sea, Essex

SS9 STY
* SAE for current lists. * Official orders welcome. * All prices include VAT. * Mail order
only. *All items packed (where applicable) in special energy absorbing PU foam. Callers

welcome by prior appointment, please telephone 0702-527572.

SPECIAL QUOTES!
ON 27 TO 1000 MHZ

FIBERGLASS ANTENNAS
ANYWHERE IN THE WORLD!

DEMAND THE "ORIGINAL"

[Tirestilf
ANTENNAS

NOW IN SIX COLORS!
 SILVER-GRAY
'RED
 WHITE
 BLACK
 SPUN GOLD
 CLEAR

THE #1 HELICALLY WIRE WOUND AND MOST COPIED ANTENNA IN THE WORLD!

CB  2 METER *MARINE TELE  LAND MOBILE TELE

 TRUE HIGH dB GAIN ANTENNAS

 LOW ANGLE OF RADIATION

 % and 3/4 WAVE MODELS

 LOW SWR PROVEN

 POWER RATED UP TO 1400 WATTS

 RUGGED SHATTER -PROOF FIBERGLASS

 FACTORY PRE -TUNED

 THE ULTIMATE PERFORMERS

SERVING THE CB AND COMMUNICATIONS MARKET WITH 27-1000 MHZ EQUIPMENT SINCE 1962
'FIRESTIK' ANTENNA COMPANY  2614 EAST ADAMS  PHOENIX, ARIZONA 85034 U.S.A.

DISTRIBUTED IN THE A /-4-A, 103 High Street, Shepperton, Middlesex
UNITED KINGDOM BY: VI INT,I0I 1,td. Tel: Walton -on -Thames 48145
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Swiss watches are the finest
in the world. Nowyou can
seewhy.
Swiss watch manufacturers have always been famous for their
quality, their design and their style.

And their watches are made to last a lifetime.
No one would deny the Japanese their rightful place as

the leaders of micro -miniaturisation. The quality of their products
is beyond reproach and few can equal their speed and innovation.

But even the Japanese acknowledge the Swiss, the true
masters of the art of recording the passage of time.

What better then than a famous Swiss watch company
combining its skills and know-how with the electronics wizardry
of the best Japanese silicon chip house,to produce, we believe,
the best digital quartz electronic watch in the world.

BULER MULTI -FUNCTION DUAL TIME
ALARM CHRONO WITH COUNT -DOWN

A sensational watch from the famous Swiss company, Montres
Buler SA of Bienne, a subsidiary of the giant Societe por
L'Industrie Horlogerie' group which includes other famous names
such as Omega, Tissot and Lanco.

This impressive watch is made from 100% stainless steel
with a hard, mineral crystal lens and is water-resistant to 33ft of
water. Yet, it is only 7mm thick.

There are 34 different functions in 5 separate modes of
operation (Time 1: Time 2: Stop -watch: Alarm; Count -down) and
amazingly all 5 modes can be operated independently and at
the same time.

The alarm sound is an insistant and effective musical
tone to get you up in the mornings, or to wam you your time has
expired (count -down operation).

The stop -watch counts to 12 hours in -. second stops
and has 1st and 2nd past the post split and lap timing modes.

The second time zone can be set to any part of the world.
There are 7 display indications and 6 digits.
The day of Ile week can even be in English, French, or

German, whicheveryou.prefer, and the strap is fully adjustable
for all wrists. There is of course a back -light and the battery lasts
for approximately 11/4 ye,:atS.

GUARANTEE

Like all products sold:* Metac this fine Buler watch is guaranteed
for one year. And, we'even offer a 10 -day money back offer.

24 -HOUR DESPATCH

This is another unique Metale service.
Unlike other companies we don't believe you really want

to wait 2S days for ir watch, so we have opened a special
24 -hour despatch cure.

Simply complete and return the coupon and this sen-
sational new watch will be safely and securely on its way to you
within 24 -hours of your order being received.
Calms may buy Isom our shops In:
LONDON: 327 Edgers Road. W.2.
DAVENTRY: 67 High Street
NORIMAIIP7ON: I I St Giles Square.
Credit Card Molders may telephone 03272-5963/4/5 or 01-72

Ille
4753

ELECTRONICS & TIME CENTRES

47 High Street, Daventry, Northants.
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Buler dual time multi -function alarm chrono
with count -down.
Special Metac price.

L2495
Time' Hours, mins secs. day and date ././///
Time 1 Automatic viewing of time.

day and date.

Time 1.12 24 hour AM PM display. V
Time 1 24 hour alarm i../
Time 1. Day of week English. i.-2""

Time 1 Day of week in French and German
as well 1/ V

Hourly chimes.

Time 2 -Hours. mins. secs day and date. VV.,//
Time 2 Automatic viewing of time.

day and date v"'

Time 2 12 24 hour AM PM display V
Time 2 24 hoar alarm 1. ---

Time 2 Duo of week in English. French
end GeT man Z/Z

Chronograph Measioin2 lip to 12 hours
e,

V
Chronograph Moosunng up to 24 hoe r i

ii ,ec. V
Chrnnnornoh sic:, iap timing modes V

i. ro 1 , ',notes V
2 i, hour . 59 nons V

Numb, 6

Nbo.t, 8

Sh.,, ,.. 7mm

13/4 years

most battery
retailers

,...---

,..---

99ft

Seiko alarm chrono. L42.95
Lowest retail shop price.

Tune 1. Hours. mins. secs, day and date. VV i/y/V
Time 1 Automatic viewing of time,

day and date.
V

Time 1 12. 24 hour AM/PM display

Time 1.24 hour alarm. V
Time 1. Day of week in English.

Time 1. Day of week in French and German
as well

Hourly chimes

Time 2 Hours. mins. secs. day nd date.

Time 2 Automatic viewing of tone.
day and date.

Time 212 24 hour AM PM display.

Time 2.24 hour alarm

Time 2 Day of week in English. French
ano German.

Chronograph. Measuring up to 12 hours
it /, i,ec. yr/

Chronograph. Measuring up to 24 hour,
in / sec

Chronograph Split lap timing modes io---

Countido n timer up to 100 minutes. yr/

Count down timer op2 ' hours59 mins.

Number of digit 10

Number of symbols 7

Slimness 8mm

Battery life 2 years

Battery ay addbiiity Seiko dealer
only

Stainless steel construction V
Quartz mineral crystal lens V
Water resistant to a depth of Yes. but not

specified

Metac 24 -hour Despatch Centre.
47 High Street, Daventry, Northants.
Please send me Buler watches at £24.95 plus
75p&p. I enclose chegue/P0 for

Barclaycard/ Access No.

Please Complete

Name

Address.

Name

Address

HE 8
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Building Site
Welcome to Building Site, the new feature where HE's Project Editor - Keith Brindley -
takes a look at the month's projects with the accent on construction techniques.

WHEN I was asked to write a monthly
feature in HE, I immediately jumped
at the chance of discussing the prac-
tical problems and difficulties which
might arise in the construction of the
projects in the issue. Having built the
projects myself I suppose I am in the
best position to take a more detailed
look at them and to pass on any
relevant information not normally
given in the project section but which
may be of help to you.

Speaking of projects in this general
way provides a useful introduction to
those contained in this issue. There
are six this month, three are con-
structed on Printed Circuit Board and
three on veroboard. The veroboard
projects are all constructed on
standard sized, 10 x 24 holes 0.1"
matrix veroboard. These boards, of
course, are fairly cheap and readily
available. There can't be many elec-
tronics enthusiasts who haven't used
veroboard, but for those of you that
have missed out, or are just a little
rusty, I will quickly run over the
basics.

Veroboard essentially consists of
predrilled circuit board available with
holes on either o.1" or 0.1 5" matrix.
Photograph 1 shows a sample of 0.1"
matrix board with its copper tracks
joining all the holes in lines, horizon-
tally.

The Good, The Bad And

When building a project which is
designed for veroboard, the first job
to be done is the cutting of the track
where indicated in the diagrams of the
underside of the board, usually given
in the project section. The places to
"cut" are shown by large black circles
in the track. There is a special tool for
the job but you can use a drill, (about
1/8" - holding it in your hand). See
photograph 4. Gently twist the drill or
tool on to the hole where the break is
shown, until a good clean hole in the
copper track is formed. Check that no
swarf or loose copper bridges across
to nearby tracks. Photograph 2 shows

0-t

Photo 1. A piece of veroboard of the size
and type used in many of our projects -
10x24 holes on a 0.1" matrix.

0

0
0
0
0

If=

0

Photo 2. The track break on the left is a
good one. However, that on the right is not
- note how a loose piece of copper is
bridging across to the adjacent track.

Photo 3. Mount the component, in this case
a resistor, close to the board, preventing
any future short sircuits between it and
other component leads which may be close
by.

a good and a bad break - make sure
you know the difference.

Neatly Does It
Next, the components are inserted.

Generally speaking, the lowest height
components should be put in first
(both with veroboard and PCBs) e.g.
resistors, wire links, etc. It is normally
advisable to leave all semiconductors
till last as they tend to be easily
damaged by excessive heat.

Insert one component at a time.
Before soldering check that the com-
ponents are mounted close to the
board (photo 3), and that the end
result is neat and tidy without any
component leads shorting together.

Ready To Go

Underneath the board two other
potential hazards can be avoided by
trimming the protruding leads using
side cutters (as in photo 5) as close to
the solder joint as you can, preventing
any future short circuits and checking
that there are no solder bridges across
adjacent tracks.

After all this, you should have a
working veroboard project, un-
doubtedly something to be proud of.
Perhaps, next time you will have the
confidence to have a go at a project
constructed on PCB - it may be one
of the three featured in this issue. For
instance, Gaztec, the gas detecting
alarm, should pose no real construc-
tional problems. However, do take
care when handling CMOS integrated
circuits - leave them until the very
end before insertion and never hold
them by the pins.

Sound Advice
The HE Equitone is of course the

complementary tone control to the
Car Booster featured in last month's
issue. Neither the Booster nor the
Equitone are too difficult to build,
deliberately so. You will be rewarded
with a cheap yet good quality sound
system for the car cassette/radio
which, believe me, is loud. There is
nothing too critical in the construction
of this project, except perhaps the use
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Photo 4. Using the cutting tool to break a track in the correct places.
Alternatively a small drill bit held in the hand can be used.

of the printed circuit mounting poten-
tiometers. Ordinary pots could of
course be used but those specified cut
down the interwiring involved to no-
thing.

Last But Not Least

Uur last project this month is 'Pass
The Loop.' HE's updated version of
the old game which used an alarm
bell, battery and wire, although ours
is much evolved from the original and

RESISTORS

0 - BLACK
1 - BROWN
2 - RED
3 - ORANGE
4 - YELLOW
5 - GREEN
6 - BLUE
7 - VIOLET
8 - GREY
9 - WHITE

Photo 5. Use a good quality pair of side cutters to snip the
component leads off as close to the solder joint as possible.

quite a bit more entertaining. This one
is going to be a real winner at fetes
and fairs. We haJe used CMOS chips
again so care will be needed at the IC
insertion stage. Interwiring between
the PCB and the various controls,
leads, wires etc, is fairly complex and
so we have tried to help you with clear
connection diagrams. We fitted our
complete unit into a case but you can,
if required, put yours onto a larger
baseboard to enable the shaped wire
to be much longer and bigger.

The Resistor Code
Finally, we have shown below the

conventional resistor colour code
scheme and a table of preferred
values and corresponding tolerances.
If you dabble in the hobby for any
length of time you are almost certain
to pick up the code - it is not too
difficult to learn (being basically the
colours of the rainbow) but we are
including for the benefit of new en-
trants into the electronics world (or
simply the lazy regulars!). HE

The Resistor Colour Code

READING THE RESISTOR CODE
Resistors are coded with coloured bands
to ease the problem of marking such
small components.
The numbers corresponding to the ten
colours used and the values per position
are shown above.

For example, 180 000 ohms is coded
with the first digit brown, then grey and
finally yellow. The fourth band indicates
the tolerance that the value has with
respect to the stated value. For example,
silver indicates 10% tolerance meaning
the 180 000 ohms could vary between
180 000 ±18 000 i.e. 162 000 to
198 000.

These tolerance may seem to reflect
poor manufacture but in most circuits
they are, in fact, quite satisfactory.

FIRST DIGIT
SECOND DIGIT
NUMBER OF ZEROS FOLLOWING
TOLERANCE - RED 2%

GOLD 5%
SILVER 10%
NO BAND 20%

Relaxing the tolerance enables the maker
to sell them more cheaply.

PREFERRED VALUES
If the maker tried to produce and sell
every value of resistance that,exists there
would be chaos and the costs would be
greatly increased. The actual values made,
therefore, are limited to a range called
the preferred values. These are listed in
the table at right.

The values may seem illogical at first
sight, but this is not so. They stem from
the fact that the tolerance extremes
of a value reach the extremes of adjacent
values, thereby covering the whole range
without overlap. Values normally
available stop in the megohm decade.

Tolerance

±5% ±10% ±20%

1.0

1.1

1.2

1.5
1.6
1.8
2.0

2.2
2.4
2.7
3.0

3.3
3.6
3.9
4.3

4.7
5.1
5.6
6.2

6.8
7.5
8.2
9.1

1.0

1.2

1.5

1.8

2.2

2.7

3.3

3.9

4.7

5.6

1.0

1.5

2.2

3.3

4.7

6.8 6.8
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Freepost B  FREEPOST ON ORDERS  ACCESSi Birmingham
.

VAT INCLUSIVE PRICES 612.1

B19 1BR is ADD 30p P&P  CHEQUE
ELECTRONICS 021.233.2400  24 HR PHONE ANSWERING SERVICE

ALL PRICES IN PENCE EACH UNLESS OTHERWISE STATED

CAPACITORS
Electrolytic Axial Loads
-10% to MO% Tol.

V Lc le

41
13.13

10

15
72
33
47
es

100
150

' 220
330
470
680

1000
1500
2200

9

13

21

25
35
42

26

10

23
30
30
39

Graaf Ca.
Cop 016  AF 4V etc

40 83

9

9
11

13

26
30
32
39
59

31

38
40

54

P.C.B. Component,

Delo P.O. Blue In, Slow Or.. 98 P. 33PC

Miniature Low Mal® Order Code
ne, Anial, 41% Tot., 2e3V DC W 9 Cap 424

Ceram. Plate, Radial, Lt. 0, 100V DC Al 9 Cop 631
Comento Plata, Radial, Mod 8, 100V DC W 9. Cap 630
Caren. Plete, Rad,. 01911 K, 630 DC Wi4g. Cap 629

 Value
424 622 632 830 434 629

27 8
pF

1.2
1.5

11
2.2
2.7
33

4.7
58
6.8
51

10
12
15

18
22
27
33
39
47

56
68
81

of
100
120
150
1130

220
270
330
390
470
580
680
920

10®
1200
1500
1800
2700
2700
3300
3900
4700
5600
6800
8200

424
18

19
18
IP
113

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
25
25
25
25

n11

10
12
15

1B

22
27
33
39

29
29
31

31

42
45
50

9

Polymter Radial Leeds Order Code

Domed Tam 0250/352 Style
Moulded Ty., 10.1.. PRER

Ai 362 360 o911

001
0015 15
0022 .22
0033 .33
0047 41

.00613 es
01 1.0
.015 1.5
022 2.2
033
047

Cap 352
Cap 360

 Vol.
362 360

7 9

B 10
9 11

11

14

17
21

30
35

Tantalum Reed Order Code
20% TM Cae PR  AF  Vol%
AF

0.22
0.47

2.1

10
22

V el.c. 10

16

34

I 

12
15

22
28

26 35

22
28

12

28

RESISTORS
Carbon Film, Fixed
0.250. 524 Values 1150-100, Tol. 1each 100/100 (Mult 10/Valuel Res RD,
0.5W. 012 V.1.1100-407, 10% To, 3.c. 150/100 W. 10/Veluel Re, u00'/4

 VaIus

Metal Film, Fixed
0.5W, E24 Values, 501.1M, 2% Tot.
2.50, 012 Values, IO0775, 5% Tel

8 eocrt
16 each

Order Code

400/100 (Mud 10/1e10e1 R6119630
800/10011.11 10/Velua I Res 0052

 Val.
Metal Olan, Flood
050.5240.1*...114-331.1, 5% Tot. 16 earn 800/100 Ildult 10/VP.I Res VR37

 value

Skeleton Presets, MiniMure
0.19. 53 vow, t0011-im, 1,n. yeicsi Mount,
0.19, 03 Voluw, 1006 -IM, Lon. Hororonvol Mountong

Skeleton Presets, Standard
0.39, E3 V.1ues, 10011.407, Lon. Vertmer Mounung
0.309, 03 Value., 10011-4147, Lon. Homontal Mounting

Potentiometer, Rotary
0.50. E3 Velum, 1K-202 Lon
0.259, 53 Values, 487.362 Log.

Potentiometer, Slider
0.5W. E3 Velum, 210.4701, Litt
0.166, E3 Vaues. 180. IMO Log.

8 Mon Preset V
13 Mon Preset H

 velus

Std Preset V
Std Prep. H

 Val.

39 Ro Pot Lon
39 Flo 007 Log

 Va1.

45 SI Pot Lon
45 SI Poi Log

 vol.

OM 0 S 6.811.01
HEF4200 22 11010044

HEF4001 22 0E1.46
HE.002 22 HEF4047
HEF4006 119 liEF4049
HEF4007 22 11.0050
HEF4008 . 1..001
HEF4011 22 H8.002
HEF/012 22 HEM.
HEF4013 57 H EF4066

HEM. 105 0E04067

HLF4015 100 8.4068
8004016 67 H.4069
8E84017 100 HEF4070

8E84010 100 LI EF4371

8E84019 58 8E84072
8E84020 112 8174072
8E8.21 107 HFF4075

0E7.22 103 0E14076
7E1.23 22 0410077
HEF4021 7u 11E84078

HEF4025 22 8E84081

11E84026 244 EE4082

H684027 57 1.84086
HEF4028 89 1.81086
8E41029 113 HE0493
HEF30 58 8E84094
H01100300031 250 0E14104

61E4036 138 8E81002
HEF4040 107 HEF4005

HEE.. NEF4508
o6E4002 83 HEF4610

HEF.. . HEF4611

105

133

109
57

S7

87

90

62
475

22

22

22
23

23

23

3

30

22

23
23

23

80
00

19

208
114

714

230

135

157

1..512
11.1514
8E81515
NEF0516
HEF4317
HEF4518

04519
1.84520
1.84521
OEF4528
11.4522
NEF0620
HEF40.39

HEF0665
HEF4636
HF4657

E465
HEF4724
11.18097
HEF48098
1.8.106
8L840160
MEF40101
413840162
81.40163
HEF00174
HEF.173
HEF40192
HEF40193

HEF40494
EF40196

1311

313
374
127

478
118

69

118

235
124

150

630
138
194

98

98

122

214
113

92

8

1.
149

149

109

149

149

14

149

149

149

74LS
74.20
744501
744502
748503
74.04
744506

44508
744.
74.10
741511

7.012
744012

41314 74

744010 26
74.20 19

744021 26
741522 26
74/320 35
7.030 19

741332 27

704533 35

74.7 35

744. 35

744.0 27

74.. 60

741351 27

41.554 27

74.5 27

74.73 35
44575 41

744576
7.578 39

19

19

19

19

27

27

27

27
19

26

48

26

7445829
744086
74E556
7.90
44092

701393
7045965
741.6
013107
.45109
7413112
7445113
7413114
74.125
7445120
74E3132
7443136
74.13B
7445139
7445.
744S154
7.5166
74.166
7.5.7
7.0158
7061.
7443101
74E5162

74E5163
74.164
7440170
7.5173

106
00

39
5,
76
76
82

126
41

45
45

45
46

63
53

78
99

99
99

88

93

93
93
97

129

117

144

117

119

220
132

7045174
x40175
.0181

7113190
7.531
71.192
7.0192
7440194
74451956
74.196
7413197
7.0240
744.1
7410242
7410243
7.5244
7413251
440252

7440257
440258

7.52.
7440261
7.5266
7.5272
740282
7.5290
7.02.
74.298
741536.5
7403.
7443367
7440365

91

19

6

17

17

19

19

61

9

32

06

6

06

06
17

17

17

17

29

1

54

17

19

49

21

1

21

21

79L5373 173

2440374 173

7410375 117

7445378 156
745306 66

7413390 196
7915393 196
7440395 207
7440490

Plessey I/C's
440 331
445 182

L610 245
L612 245
620 369
621 369

L622 910
624 342

L630
640

L680
1610
1611
1612
1621
1626
1630
1640
1.1

L8640
51.629

231
409
245
177
177
177
239
157
177

106
206
270
475

LINEAR
CA3046 84

093080E 77

093130E 99
CA31406 48
CA31896 293
LA.301AN 34
11,396 78
1031306 104
15138145 198
11039005 75
NIC3403P 156
NE531 131

NE5361 259
NE5555 18
665565 66
665660 171

6E6706 486
NE5716 505
R1,4138 146
13211205 88
104,1022 713
TDA103413 239
1,1381CP 84
',OWN 156
121174106 20
12/9741CT 47
UR 746C6 39

SEMICONDUCTORS
0914
04001
04002
WON
N4007
N4148
05402

2164
62369
61646
62926G
63053

03055 55
N3055
ull ISB Tett 95
63.2 155
63702 9
3704

5 163705
5 293773
5 263819
7 103820
9 103904
4 165457

15 165459
31 40673
21 A0161
73 AD162
13 130107
19 BC..

601080
6C109
8C10911
13C1090
BCI48
BC158
130177

10
297

21
39

39
35
88
47
47

4

14

18
14

19

20
10
10
17

.1811

13C1841
81112
602124
00214
002141
BC.)
BC548
80557
80557
130558
1300 70
BCC,
130131
60132
00137
60140
130590

11
11

12
11

12
11

12
13

11

15
15

15

15
39
39
39
39

333

BF 485
8,50
8,51
8E752
131856
613039

29

17

20
262
50

80,0 11

0181360 1860
000101 36
0491
0028 118
0C35 105
T1P31 A OB

110324 51

1,41C
142C
T117955
1,3055
TIS43

76
76
75
60
36

40000 407-C33
132086/62 X79
 Voltage 9

Voltage
Regulators
.0091341K1 119
0472306 42
1297130500 78
1.781CU 7.
1.01781510 78
110791241/ 97
9791500 97

12,81.05CS 38
LIAILI ICS 38

OPTO ELECTRONICS
Light Emitting Diodes, Individual

125- 1300001 R. 16
Green 113

yellow 10
an, Mountong Clop to ot 3

15rnm/ OM 16
Green 18
yellow 20

Panel Mount62 Chp to snot 5

C0954
C0995
00997
503 Cl o

COT,.
COT.
COY95
4E05 C.

Photorest1to.
0.12 95
03P131 95

Photot.n11110.
01071 220
131.15 195
01.29 195

Photocouplar
0001310 165

Plank Boxes - Boss Industrial Mould ngs
Mawed Illoa and Close Fon, Fianged Lo
ABS Box. Brene Suakee, PM Lid In Or 0.

Order Code
4112 45e2 031 W Cone 611912003 OR

115011190 D50 131 Case 131102005 OR
L1906110 060 223 Cele 810320013 OR
P lestic Boxes with Motel Lids
Recalled op Box
ABS BeecTC/Vol Bran Bud., In Orange
Inun 410monourn Top Pens! Formbed Gr.

185056 029 112
L11 671 041 150
L16 W9111 D63 216

D owast Boxes
Olocest Box end Glonped L.
Murnankurn 80. and Lus on Natural Fon.

L113.53 Dll
L1521.12 6350
L1916113 D61

114
216
334

Order Cod.
Cm. 81144003 OR
Cam 4111914004 OR
Cam 81.4006 OR

Order Code
Case 61.51703 NA
Case 131145005 NA
Cam 8105006 NA

SWITCHES
Miniature Toggle - 140neywell
SPOT
SPOT C/Off
SPOT Dou Ise Boas To Centre
SPOT Songle Boas ro Centre
SPOT Boas

OPOT
°PDT C/Off
OPOT Double Boas To Centre
OPDT Sonde 8. To Centre
DPDT Boas

Miniature Paull -C & K
SP Pum To Mahe, Momentary
SP Pu n , Sreek Moment.,

Order Code

67 00 841011
81 SW 134.1011
90 SW 841041
90 SW841051
84 5228211061
99 SW 842011

111 SW 842021
123 SW 847041
123 SW 842051
116 SW 842061

62 SW 8531
62 SW 8533

D.I.L. Socket.
8 Pon Low Profile Socket Ton

14 in Low Prufore Socket Ton
16 Pon Low Profol Socket Ton

12 0111076
14 OIL SKT 14
16 COL SKT 16

MAINS TRANSFORMERS
Secondeces may be connecter,' series or
App. to goye v.. voltage range
rom...0.220. 240,

6VA - Clamp Type Constroctoon 236 each

Appro. 18% Regulation F C 54, H36, W35

64.012, 0-4.512 Second..
000, 0-612
012V, 0-12V
0.1512, 0.15V
02012,03012

Order Cod*

Trans 6VA 45

20VA - Cow, Type ,nstructoon 3130.ca

Approx. 16% Reguletoon F C 70, 748

Oa 5V OA SV Secondaries
0-6V. 06,
0120,0-170
0150,0.150
011.512, 017.50
6200,0-200

120
150
200

Trens 1004 45
60

110
150
175

200

VERO ELECTRONICS PRODUCTS
2.5" or 5" .1" 1,1101 vsumowd 71

3.75" n 5' .1" pot. vemumrd 79
76' s .1' 0.tch Varob.. 15/ 85/Pack
3.7, 5' .1" pot. Nam Bos. 68
582"

pit
0-0 DIP Board 135

Spot 5404 Cutler 107
Pon Ineartion T.1 for 040 type Ron 1,
OS Pons .040 11001 44/0oc4
SS Pons 040 1100/ 44/Peck
Verowore Kot 2.wore 15-cornbl 454/Kot
Venom,. Corn. 1251 109/Peck
Verowore Wort 121 109/Pack

200.210692
200-210720
200210760
10611078H
100.110840
203-210134
203-21015F
20021087E
200210178
200 713410
20021339F
200-11340G

Mmtsinks

mdondor. Tome for 1 105 50°C/6 17

TT... 100166 10 ,C/W 28
tonInclual Type for 1 9 10 2.C. SS

Indwoduel Type for 1 . TO126 Ittcm 26
Indwodual Type for 1 .10210 1 7°C Mt 26

Smk SF
Sink 1,2
Sink TV3
Sink TVO
Sink TVS

G.M.T. ELECTRONICS KITS.

FULL TELETEXT KIT
(Free-standing unit- no internal connection to T.V.)

TELETEXT DECODER + REMOTE CONTROL KIT
(For wiring into existing television)

PAL ENCODER/MODULATOR KIT

DOPPLER RADAR ALARM KIT

F. E.T. POWER AMPLIFIER OUTPUT MODULE KIT

ONE AMP POWER SUPPLY MODULE KIT - FIVE VOLTS

ONE AMP POWER SUPPLY MODULE KIT - TWELVE VOLTS

MODEL INERTIA CONTROLLER MK I - SLOT RACER

MODEL INERTIA CONTROLLER MK II - TRAIN (HAND UNIT)

MODEL INERTIA CONTROLLER MK III - TRAIN (CONSOLE UNIT)

099-90

E135-90

22-90

£ 44-90

E. 27-50

6-00

£ 7-50

£ 30-00

£ 25-00

E. 25-00

PUBLIC ADDRESS EQUIPMENT

A55 20W AC/12vDC MOBILE AMPLIFIER 69-00

A56 50W AC/12vDC AMPLIFIER £117-30

A70 175W AC/24vDC PROFESSIONAL AMPLIFIER E276-00

L78 20W WEATHERPROOF HORN SPEAKER, 8 OHM & LINE 41-40

L83 16W MEGAPHONE (SEPARATE MICROPHONE) £ 69-00

L110 40W CABINET SPEAKER 8 OR 16 OHMS (SPECIFY WHICH)
(c/w block 'vynide' covering, metal corners and overall cover) £ 89-70

M21 UNI-DIRECTIONAL ELECTRET CONDENSOR MIKE, 600 OHM £ 19-32

M30 BALL WINDSHIELD DYNAMIC CARDOID MIKE, 600/50K OHM 28-98

M104 SIX CHANNEL STEREO MIXER AND PRE -AMPLIFIER
(accepts high and low imp mikes, and has RIAA input) E. 62-10

M124 FLOOR TYPE MICROPHONE STAND, EXTENDS TO 60" K 14-49
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Radio
Timer
This inexpensive little
project will turn your plain
ordinary transistor radio
into a bedside radio
complete with 'sleep'
facility.

THIS SIMPLE AND inexpensive little
project is designed to make it
possible for you to reach the land of
dreams more easily, whatever the
outside world may do to prevent you:
It will convert your simple little
-trannie- into a true bedside radio,
which lulls you to sleep with music
and then switches itself off to
preserve those expensive batteries.

Six pre-set timing periods are
provided on the unit, from five
minutes to thirty, but if you need to
extend this 'How It Works' will
provide you with the information you
need. Longer times are possible with
this device, since the ICM 7555 IC
(integrated circuit) we have used is a
CMOS version of the ubiquitous
555 timer chip, having two
advantages over the latter: -
(i) it consumes far less current in
operation
(ii) it has the ability to work with
larger values of resistance as a timing
component.

F8R1
M2 8M2

R3
8M2

R4
8M2

How it Works
ICI is used in the standard 555 monostable
multivibrator configuration. Cl is the
timing capacitor. It's essential that a high
stability type should be chosen if the unit is
to function properly. Ideally it should be a
tantalum bead capacitor as these have
closer tolerances and lower leakage cur-
rents than ordinary electrolytic capacitors.
The timing resistance is formed by which-
ever of the resistors (RI and R6) are
switched into circuit using SW1. The out-
put pulse length of ICI is nominally 1.1CR,
giving and output pulse duration of about
300 seconds (five minutes) with one resis-
tor, 600 seconds (10 minutes) with two
resistors, and so on. Of course, these times
will not be exact due to the tolerances of
the timing components and ICI itself, but
they will be close enough for this applica-

tion. ICI is triggered by taking pin 2 low by
momentarily operating SW3. The output at
pin 3 then goes high for the time set using
SWI, biasing Q1 into conduction via cur-
rent limiting resistor R7. Power is then
applied to the radio which forms the col-
lector load for Ql. At the end of the timing
period the output returns to the low state,
switching off both Q1 and the radio. Power
is still applied to the timer circuit at the end
of the timing period, but as it has a current
consumption of only about 70 uA under
these conditions the life of the battery will
not be much reduced even if the unit is left
switched on almost continuously. SW2
enables the unit to be bypassed and the
radio to be operated normally. SW4 is an
ordinary on/off switch.

0-

SVV1

R5
8M2

NOTE:
IC1 IS 7555
01 IS 2N2219 OR 2N3053

R6
8M2

Ti
33u

IC1

R7
100k

R8
3k3

+
OUTPUT

IC2 0 -
100n

01

SW3 +9V
ON/OFF

SW2
OVERRIDE

Figure 1. The circuit diagram of the Radio Timer. Note how the resistor chain R1-6 is connected in series with the switch SW1.

OV
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From this photograph you can see how we use a battery connector to power the radio.

Construction
We assembled our prototype on
veroboard, but there is no reason
why you could not use a PCB for the
project. This might be a good place
to try your first design, as actual
board layout should not prove
critical. If you use a PCB the timing
resistors we fixed to the switch could
easily be accommodated, with a
resultant 'cleaning -up' of the case!

Before assembling on Veroboard,
make sure you have cut the tracks at
the locations shown in the diagram
(Fig. 2). If you don't neither the timer

Parts List-
RESISTORS (All 1/4W 5%)

RI -6
R7
R8

8M2
100k
3k3

CAPACITORS
Cl 33u 10V tantalum
C2 100n polyester

SEMICONDUCTORS
ICI 7555
QI 2N2219 or 2N3053

MISCELLANEOUS
SW1 1 pole, 6 -way

rotary switch
SW2,3 single -pole, single -throw

toggle switch
PB1 push -to -make, release -

to break switch
10 x 24 hole, 0.1" veroboard
Case to suit
PP3 battery and 2 x connectors.

Buylines
We cannot foresee any problems in obtaining
the components for this project. The
approximate cost for all components should
not be any more than about £5.

nor the 7555 will operate -
probably ever again!

Solder in the links and wiring pins
first, as these are least susceptible to
heat damage, followed by the
resistors and capacitors. Be careful
too with the copper tracks
themselves, if you overheat these
they will lift from the board and
probably snap in the proces Fit the
transistor and IC last of all and
preferably use a holder for the IC.

Check that you have the IC and
tantalum capacitors oriented
correctly before soldering in too, look
for the indent or spot next to pin 1
and the lead markings respectively. If
you follow the diagrams all will be
well. HE

A 0 0 0 0

8 0

C 0
D

F 0

G 0

14 0
0

7

The resistors fitted to the switch
should be aligned as neatly as
possible, taking care that the leads
from these components do not touch
each other. Check that when you
close up the case the resistors do not
touch the metalwork thereby shorting
them out completely. Sounds
obvious but it's easily done we
assure you - ask our technicians.

Choice of case is not all that
critical, by the way, so if you can fit
in the board, hardware and battery -
it will do nicely.

Constructive Use
Connecting up the Timer is easy.
Just fit the radio into the battery clip
provided - noting that the Timers
Clip is wired in reverse to normal
practise so that it will fit the
corresponding clip on the radio. You
should choose this clip to fit the type
of battery in the radio.

Switch on, set the time you want
and press 'Start'. The unit will now
turn the radio off after the selected
period has elapsed. Sweet dreams.

0  0  0 0  0 0  0 0 0 0  0 0 0 0 0 0 0  0
0 0 0 0 0 0 0   0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0  0 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0  0  0 0 0 0 0 0 0
o 4:4   0 0 0 0 0 o  0   0 0 0 0 0 0 0 0 0 0

o 0 0 0 0 0 0  o 0    o 0 0 0 0 0 0 
0. 0 0 0 0 0 0. 0    0 0 0 0 0 0 0 0 o
000000000  0    0 0 0 0 0 0 0 0 o
0   0 0 0 0 0  0 0 0 0 0  0  0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 0  0

1 2 3 4 5 9 1 I 9 10 11 12 13 14 15 16 I> 19 19 20 21 22 23 24

Fig. 2. Above. The underside of the board
showing break points
Fig. 3. Below. Connection details and
veroboard layout

8 9 10 11 12 13 14 15 16

0 0 0 0 0 0 0 0 0
" IC1

I

O

O

O

SW2
OVER IDE

SW3
ON/OFF

V

OV
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VMOS POWERFETS
VN67AF (15W, 2A, T0202) 75p, 10+70p
VN1OKM (1W, 1/2A, T092) 55p, 10+50p

BD512 (P-chan. 10W, 11/2A, T0202/3) 85p 10+80p
Heat clips, T0202 12p, T092 8p, VN/VM Design Cat. 20p

O

0

CA3080E 70p
CA3140E 38p
LM3900 43p
MC3401 30p
TL081 29p
TL082 55p
2102 80p
4011B 17p
709 15p
710 25p
733 50p
741 18p
78L05/12 29p

HI-FI ON TWO CHIPS
HA12017 (Preamp 0.001% distor-
tion 83dB S,N in phono application)
99p
HA1370 (Poweramp 20 watts in
80. 0.02% distortion (typ) 195p
Both with data and circuits.

POWERFET AMPLIFIER semicon-
ductor sets. High power designs
offering very low distortions.
'80 watt 11THD 0.008%1 £8.75
.120 watt (1THD 0004%1 £16.65

(with circuits)
`into 80 tat all powers and all

audio frequencies

J. W. RIMMER

SCOPE TRACE DOUBLER P.C.B.
Built C W shift, than. select, cho-
prate controls and instructions. use-
ful display from DC to 10MH7. Runs
from 9V battery £9.95

VCA High quality design offers at
tenuation from 0dB to 90dB. S N
90dB. THD 0.01%, B.W. DC to
100KHz. Complete components set
and circuit £2.50

P&P 30p Mail orders to 148
Quarry Street, Liverpool L25
6HQ. Tel 051 428 2651.

Technical enquiries to 367 Green Lanes, London N4 1DY. Tel 01-800 6667

OHIO SCIENTIFIC Superboard 2 Assembled
50Hr model E169.95 15% vat post free.
Colourboard 2 (the new colour version of Superboard
2) E205 15% vat
Special otter If bought with super board or
colourboerd these items are at the reduced
price shown first.
Also sold separately at the bracketed prices.

Add 15% vat Modulator and power supply
kit £7.95 (El 11 4K extra ram £20 (024)
Case E23 (0261 Cassette recorder EIS
iE151 Colour conversion board E45 (045)
SINCLAIR PRODUCTS New 10MHz scope E145.
pfm200 £51.95, case E2.07, adaptor E4.20,
connector kit £13.95. Microvision tv £89, adaptor
£6.88. pdm35 E34.23, adaptor £4.20, case 02.07.
dm350 £76.70, dm450 0102.17, dm235 £55.55,
rechargeable bans Ell, adaptor E4.20. case E9,
enterprise prog calculator + accessories £19.95.
TG105 £87. Bench Frequency Counter £150.
COMPUTER GAMES chess champion 6 E49.95.
Chess challenger 7 E75. New sensory chess chal-
lenger 8 £109.
Atari videocomputer E129. Cartridges £14.95.
COMPONENTS 1N4148 0.9p. 1N4002 3.1p.
741 18p. bc182, bc184, bc212, bc214 bc548
5.5p. Resistors 1/2W 5% E12 IOR to 10M 1p, 0.8p
for 50-, of one value 16V electrolytics 0 5, 1, 2. 5
10, 22m1 Sp, 100mf 7p, 1000m1 11p. 1 lb FeCI
E1.50. Palo pen 84p. 40 sq ins pcb 45p. Poly.
styrene capacitors E 12 63V 10 to 1000013p, 1 n2 to
10n 4p. Ceramic capacitors 50V E6 22pf to 47n 2p.
Zeners 400rnW E24 2v7 to 33v 7p.

TV GAMES AY -3-8500 + kit E10.21. AY -3-8600
+ kit £14.98. Stunt cycle chip + kit E14.09. Colour
generator kit £9.05.
TRANSFORMERS 6-0-6V 10Orna 80p. 1 Via
E2.60. 9.0-9V 75rna 80p, la E2.40, 2a E3.94.
1 2-0-1 2V I 0Orna 98p, 10 E2.80.
IC AUDIO AMPS with pcb JC12 SW 02.08. JC20
IOW 03.54.
B ATTERY ELIMINATORS 3 -way NMI 6 / 71/2 /9t
30Orna E3.14. 100ma radio type with press -studs
9v 03.77.9+9v E4.99. Car convertor 12v input
output 41/2/6/71/2/9v 800ma £2.76.
B ATTERY ELIMINATOR KITS 10Orna radio types
with press -studs 41/2v E1.49, Sie £1.49. 9v £1.49,
41/2+41/2v £1.92, 6+6v E1.92, 9+9v E1.92.
Stabilized 8 -way types 3 /41/2 / 8/ 71/2 /9 / 12 , 15 /
18v 10Orna £2.60. tAmp £6.50. stabilized power
kits 2.18v 100ma £2.60, 1-30v IA E6.75, 1-30v
2A E12.10. 12v car convenor 6/71/2/ 9v 1A 01.35.
T -DEC AND CSC BREADBOARDS s-dec E3.79,
t-dec £4.59, u-deca £4.69, u-decb £7.16, exp4b
£2.64, exp300 £6.61, exp350 £3.62, exp325
£1.84.
BI-PAK AUDIO MODULES s450 £27.90. ALSO
£5.62. pa100 E19.24. spm80 £5.26. brn t80
£6.06. stereo 30 E23.94. A130A £4.53.

SWANLEY ELECTRONICS
Dept. HE, 32 Geldeol Rd.. Swenley, Kent.
Post 35p extra. Prices include VAT unless stated
Official and overseas orders welcome. Lists 27p post
free. Mail order only

13EiRSTIES
Vf.. %LEA k 4W 1144 131k011,40)S

ink RIZO Stt kly 2.kiS
Whk..)61t4C1c,...

WOO' NA 9f.,140?

a.,19

If WORA'ED ENE - VKI,ett-
S0010JOM -116

OcE 1-4C ROOC

ate ;ie.stamp/Oe,a-irth,e//5
CPR 1 - THE ADVANCED PRE -AMPLIFIER. The best pre -amplifier in the U.K. The
superiority of the CPR 1 is probably in the disc stage. The overload margin is a superb 40bB, this
together with the high slewing rate ensures clean top, even with high output cartridges tracking
heavily modulated records. Common -mode distortion is eliminated by an unusual design. R.I.A.A

accurate to 1613 signal to noise ratio is 70dB relative to 3.5mV, distortion <005% at 30dB
overload 20kHz.
Following the stage us the flat gain /balance stage to bring tape, tuner, etc. up to power amp
Signal to noise ratio 86dB, slew -rate 3V/ uS, T.H.D. 20Hz - 20kHz< 008% at any level. F.E.T
muting. No controls are fined. There is no provision for tone controls. CPR 1 size is 138 x 80 x
20mm. Supply to be -.,- 15 volts.

MC 1 - PRE -PRE -AMPLIFIER. Suitable for nearly all moving -coil cartridges. Send for details.

X02 X03 - ACTIVE CROSSOVERS. X02 - two way, X03 - three way. Slope 24dB /octave.
Crossover points set to order within 10%

REG 1 - POWER SUPPLY. The regulator module. REG 1 provides 15-0-15v to power the CPA
1 and MC 1 It can be used with any of our power amp supplies or our small transformer TR 6 The
power amp kit will accommodate it.

ee NEW ISSUE 5 0.

POWER AMPLIFIERS. Our new issue 5 power amplifier modules have automatic shut -down
that will not allow serious overloads for more than 0.1 sec - thus vastly increasing reliability at
elevated temperatures. Other improvements to the circuitry have improved the subjective qualities
which keeps CRIMSON even further ahead of the field.

POWER SUPPLIES. We produce suitable power supplies which use our superb TOROIDAL
transformers only 50mm high with a 120.240 primary and single bolt fixing (includes
capacitors/bridge rectifier)

PRE -AMP KIT
This includes all metalwork pots, knobs, etc to make a complete pre -amp with the CPR I (5) module if
required

All prices shown are U.K only and include V A.T and post. C.O.D. 90p extra 0100 limit. Export is no
problem, please write for specific quote Send large S A E. or 3 International Reply Coupons for detailed
information

POWER AMPLIFIER KIT. The kit includes all metalwork. heatsinks and hardware to house any !woof our
amp modules plus a power supply. It is contemporarily styled and its quality is consistent with that of our
other products. Comprehensive instructions and full backup services enable a novice to build it with
confidence in a few hours.

POWER AMPLIFIER MODULES
CE 608 021.00
CE 1004 024.50
CE 1008 027.50
CE 1704 E35.00
CE 1708 035.00

HEATSINKS
Light duty, 50mm. 2 Cr VV E1.70
Medium power. 100mm. 1 4 C/W

E2.70
Disco/group 150mrn 1.1 C /W

E3.50
Fan mounted on two drilled 100mm
heatsinks
2 x 4 C/W 65 max when used with
two 170W
modules E36.00

THERMAL CUT-OFF, 70C E1.90
TOROIDAL POWER SUPPLIES
CPS I for 2x CE 608 or CE 1004

E19.50
CPS3 for 2x CE 1004 or 1/2 x CE
1008 E23.50
CPS6 for 1/ 2 CE 1 704 or I/ 2 CE
1708 E30.00

POWER AMP KIT

PRE -AMP KIT

PRE -AMPS
These are available in two versions - one uses standard
components, and the other (the SI. uses MO resistors
where necessary and tantalum capacitors

CPR I
MC1
CPR 15
MC IS

ACTIVE CROSSOVER
X02
X03

POWER SUPPLY

REGI £9.30 IRS E2.50

BRIDGE DRIVER, BD1
Obtain up to 340W using, 2,170W amps and this module
BD1 E7.25

E38.60

£39.60

E34.00
£28.00
£44.50
037.50

£19.00
E28.35

U K - Please allow up to 21 days for delivery
'Write for free literature or send 50p for application /users

manual

Crimson Elektrik
la STAMFORD STREET, LEICESTER LE1 6NL.

Tel. (0533) 553508
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Kit Review
The ultimate amplifier kit? We think this month's offering from Crimson will make
you think twice about buying that flashy oriental box of tricks.

CRIMSON ELEKTRIK kits are now
available over-the-counter and the
company has just announced a new
generation of power modules, so now
is a good time to have a look at what
they offer. Crimson sell a range of
pre -assembled PCB modules for use
in hi-fi and other quality sound sys-
tems. They sell 'Hardware Kits' so you
can build up the modules you have
selected into a preamp or power amp
looking like those pictured above.

The modules in the Hobby Elec-
tronics system are CPR 1S preamp
board, two CE608 power amp boards
(each 60W, 8 ohms), and the CPS1
and REG 1 power supply boards. The
'S' suffix on the preamp board indi-
cates that tantalum capacitors and
metal -oxide resistors have been used
where applicable.

The Crimson Elektrik advertise-
ment in Electronics Today Internatio-
nal gives details of the other modules.
Briefly, they offer 100W and 1 70W
power amps (4 or 8 ohms) and a
pre -amp for use with a moving -coil
cartridge (this fits into the case on the
four unused PCB pillars shown in
Photo Two).

The Kit
We do not recommend our readers to
build hi-fi amplifiers from scratch
(unless they are experts at working
with high -power transistors and audio
circuitry). The Crimson amplifier,
however is suitable because the kit
comes with all the difficult bits pre -
assembled. (Not that it's a piece of
cake, though. You need to have had
some project -building experience to
put this kit together.) This is an ex-
pensive top-quality amplifier, so it
should be built with care.

Features
The amplifier is low on front -panel
features, but behind the simple exter-
ior lies a sophisticated amplifier. The
spec is superb. The preamp's disc
input stage boasts a 40dB overload
margin - at 30dB overload there's
less than 0.005% distortion at

20kHz. Signal / noise ratio of the
stage is 70dB. THD over the range
20Hz to 20kHz is less than 0.008%
through the preamp. FET muting pro-
tects your loudspeakers when you
switch the power on.

The power amplifier specs are:
THD typically 0.01 %, TID negligible,
slew -rate limit 25V/us, signal/noise
ratio 110dB, and frequency response
10Hz-35kHz -3dB. The distortion
normally introduced by fuses in the
speaker leads can be avoided - fuses
are not needed with the series '5'
amplifiers (except to protect low -
power speakers from high power
when the volume control is abused).

Crimson call their protection sys-
tem an 'Intelligent Sensing Circuit'.
The ISC does not trigger on transients
(or clipping) - inferior protection
circuits do and thereby distort the
signal. The ISC monitors both voltage
and current and, should a fault arise in
the load circuit, virtually instant-
aneously (0.1s) the amplifier is put
into standby mode with the load dis-
connected. Unless you fit a quick -
reset switch (handy in discos) the amp
will stay shut -down for about a
minute. Using the ISC you can short
out the speakers when the amp is
turned up full without damage.

The high power and high specs
identify Crimson equipment as
audiophile material. The medium-fi
enthusiast will be bewildered by what
looks like an absence of tone controls.
That's because there are no tone con-
trols. If you don't understand why,
join the club - I gave up trying to
understand audiophiles years ago.

The Preamp Kit
The preamp kit consists of all the bits
shown in Photo One, plus the matt
black steel case and two leaflets. The
Application Notes (12 pages of pho-
tocopied typescript) tell any buyer of
the CPR 1 how to make it work; the
Assembly Instructions (61/2 pages) tell
you how to use the Hardware Kit.

The Hardware Kit isn't cheap
(E38.07 - use your local shop for
the pots, switches, sockets, and wire,
and make your own case, and you'd
save a few pounds) - but it is good.
You are assured of a neat finish and no
hassle, so for domestic Hi-Fi it's worth
it. The components supplied are all
top quality; most come in Radio
Spares packing. Good components
are fun to use - everything clicks into
place and the thrill of watching gold
turn to silver as you solder the mains
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Kit Review

leads to the switch is an experience no
amateur constructor will forget (why
can't all components have gold-plated
tags?).

Minor problems encountered were
one threadless nut (identified as such
only after five minutes of digital con-
tortion with long -nosed pliers and
screwdriver), a patch of bad photoco-
pying (a marginal note explaining how
the phono sockets supplied were dif-
ferent to those in the instructions,
resulting in the application of a bit of
creative thought to figure out what to
do), and the omission of (more likely
my misplacement of) insulated
sleeving from the wire pack. The pet-
tiness of these quibbles is my way of
saying how easy it was to build. Only
someone unfamiliar with the basic
function and construction of simple
components would have trouble. (For
example, I doubt that a raw beginner
could make the RS 6 -way switch into
a 4 -way switch using these instruc-
tions and no further help.)

The Power Amplifier Kit
Photo Three shows all the com-
ponents that fit into the power amp
case. There is less wire than in Photo
One: correspondingly this kit takes

less time to build (six hours if you're
slow, three if you rush). The Assembly
Instructions (8 pages) and large
Wiring Diagram make the job easy.

I made notes when the corn-
penents supplied didn't live up to the
expectations of the instructions. There
was no room for washers on some of
the heatsink bolts, and I'm pretty sure
the mains plug and socket supplied
were different from the ones written
about. Anyone who has ever built a
Hobby Electronics project will realise
that if that's all I can find wrong with
the instructions then Crimson have
done a good job. There's always room
for improvement. Step 26 refers to a
diagram (which you use to decide
which rectifier you are using). This
would be better located alongside
Step 26 so you don't have to spend
time deciding which diagram on
which bit of paper you are supposed
to be looking at.

Like the preamp, the power
amplifier can be built by anyone
familiar with components and sol-
dering. I'm pleased that Crimson
didn't pitch their instructions at the
man in the street. I've built kits that
said things like "Find socket S7. Take
apart as shown in Fig. 32. Fix into
hole HS7 as shown in Fig. 33, taking
care to make sure that the conductor
is insulated from the back panel."'
When building kits like that I have a
tendency to ignore the instructions
altogether and build directly from the
wiring diagram. But there's always
something important you miss, so you
have to read the tedious instructions
anyway!

Testing the amplifier is simple -
all you need is a multimeter. The
power supply is tested before power is
wired to the amplifier boards. One
nice touch is that Crimson give you a
560 ohm resistor which you use to
discharge the power supply capaci-
tors after testing. Testing the corn-

plete unit is a matter of measuring the
voltage at the speaker sockets. For me
it identified one dodgy joint in the
power supply - one of those multiple
connections where a 25W soldering
iron is really inadequate.

The Final Analysis
To be honest, I knew Crimson were
good before I built this kit. I had heard
the amplifier demonstrated at a hi-fi
shop and I know people who use their
modules in PA applications. My eX-
pectations - both of the kit and the
amplifier -when -built - were plea-
santly fulfilled. The only drawback is
the price, you have to be prepared to
invest in a hi-fi system costing over
£500 if you are to do justice to the
amp.

I haven't commented on the
appearance of the equipment.
Hopefully this will be apparent from
the photographs. The use of a toroidal
mains transformer (only 50mm high)
means a low -profile design can be
accommodated. All the controls are
on the front panel of the preamp, so
the power amp can be hidden away. I
doubt, however, that anyone would
want to - the black slab with heat -
sinks across the front would take pride
of place in any HE reader's home.

Crimson kits and modules are
retailed by Marshalls and can be
bought across the counter in London,
Glasgow and Bristol, and from Badger
Sound Services in Lytham and Down
Hifi in Bangor. The prices of the
modules described here are: CPR1S
£40.87, REG1 £6.90, CE608
£19.52 each, CPS1 £16.56, Preamp
Hardware Kit £38.07, Power Amp
Hardware Kit £35.03.

If you cannot get the kit to work
properly Crimson will get it going for
you for a small charge (typically £10,
at worst around £25, including return
postage). Crimson Elektrik are at 1A
Stamford Street, Leicester, LE 1 6NL.

HE
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HI -TECH (STAMFORD)
WE PASS ON BULK PURCHASE DISCOUNTS TO OUR CUSTOMERS

GENTS 5 -FUNCTION LCD. Hours &
minutes with seconds/month-date at
the push of a button.

OUR PRICE £7.50

GENTS SOLAR ALARM. Ultra -slim
4 -button watch with alarm on /off
hours -minutes and month -date or
seconds. SPECIAL PRICE £12.50

GENTS ALARM/CHRONOGRAPH
with 100th second stop watch, split lap
timing, 24hr. alarm and month -date at
the push of a button. Full display hours,
mins., secs., day. ONLY £14.50

STYLISH AND SLIM, OUR LADIES
5 -FUNCTION LCD. Displays hours &
minutes with month -date / seconds at
the push of a button. ONLY £8.00

LADIES SUGAR-COATED 5 -
FUNCTION LCD. Beauty with
elegance for the lady in your life. Gilt or
chrome. An ideal gift, in presentation
box. OUR PRICE £9.50

CALENDAR ALARM. Full stop watch
with split lap timing, stopwatch can be
run while other functions are displayed.
24hr. alarm, calendar can be advanced
or retarded to any month plus full day,
date, month /hour minutes second dis-
play. FOR ONLY £17.50

LADIES PENDANT WATCH
This is the watch that looks a "Million Dollars". In
gold or silver colour with full neck chain and safety
clasp. Full 5 -function LCD watch with touch controls.
The ultimate in style and elegance, in special pre-
sentation case.

INTRODUCTORY OFFER £16.50

Full 12 -month guarantee on all watches, plus our personal money -back guarantee of satisfaction. Full range of Radios/Car Radios, Cassettes,
Radio Alarms in full colour catalogue on request (with large stamped addressed envelope).

Trade enquiries welcome/Agents wanted.
Cheque with order; Payable to:
(Allow 14-21 days for delivery)

HI -TECH (STAMFORD)
53 Perth Road, Stamford, Lincs.
'Tel: 4974/4612

All prices include post
and packing.
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What's In a Name
This month we start a new series. Rick Maybury tries to cut his way through the jungle
of Jargon - we start with the differences between Electricity and Electronics.
FOR THE NEXT FEW months, as an
ongoing situation, we are going to
take a systemised, time -phased,
functional investigation into the incr-
edible world of jargonese, acronyms
and abbreviations.

If you understood that paragraph
then you are probably one of
those people that persist in talking in
what amounts to a foreign language
- technical jargon. I suppose to a
complete outsider even Hobby Elec-
tronics (HE to its friends) can appear
daunting so, to everyone who has
complained about our useage of such
confusing terms as CMOS and LED
Opto Isolator we dedicate this series.

Misleading Medics
Before we dive in at the deep end it's
probably a good idea to look at some
of the reasons why everyone from
politicians to postmen surround them-
selves in incomprehensible (unless
you happen to be one) jargon.

The first, and still one of the most
prolific users of jargon must be the
medical profession. The actual rea-
sons for using such terms as 'acetyl-
salicyic acid' (aspirin) or even a do-
uble convoluted femural contusion (I
made that one up) was to protect the
profession from outside (usually
amateurish) involvement. Of course
this is a gross simplification but if you
had just spent seven or more years
studying all manner of human ail-
ments you wouldn't want every Tom,
Dick or Harry running around curing
themselves - or worse! You'd be out
of a job pretty quickly. Now before we

get hundreds of letters from members
of the medical profession com-
plaining, see if you can decipher a
doctor's prescription.

The most recent addition to the
jargon game is our old friend the
computer. During the last 10 years,
with the advent of cheap micro-
processors, volumes of (mostly un-
necessary) jargon have been written
to protect those in the know, from
letting the general public - you and
me, in on all the 'fun'. After all
knowledge can be a dangerous thing.
Sadly it is far too late to change
things, anyone seriously interested in
computing has to learn the seemingly
endless lists of terms and assorted
nonsense before they can even look a
PET (that's an acronym for Personal
Electronic Transactor) squarely in the
ASCII keyboard. (American Standard
Code for Information Interchange, see
what we mean?)

I suppose all this sounds rather like
throwing stones in glasshouses, since
electronics, because of the diversity of
disciplines it encompasses, must
come pretty high on the list of
offenders. The only difference bet-
ween us and the medical profession is
that we are actively encouraging you
to dabble.

Electronics vs Electricity
To start the series off we are going to
look at the word Electronics and how
it's different from its older brother,
electricity.

Here is the instant HE Jargon Generator, if
you are at a loss at parties, confounded by
computer nuts or simply out to impress the
boss then take note of these words. To
build up an impressive phrase all you have
to do is select a word from each column and
string it together. For instance you could
say to someone: "I was involved on a Col 1,
5, Col 2, 1, Col 3, 7," there's not much one
can say to you after that, try it some time.

JARGON GENERATOR

Looking through the various dic-
tionaries and knowledgeable tomes
that litter the HE office it's easy to see
that there is no clear cut definition of
electronics. So, I have taken the best
bits from the various definitions to
produce the following. I think you'll
agree it comes as close as possible.

First Electricity
The study of the low of large currents
in metal conductors. By large we
mean 'comparatively' large. Very few
'electrical' systems operate with cur-
rents less than 0.5 amps.

Now Electronics
The science and study dealing with
the motion, emission and behaviour of
electrons, especially in a vacuum, gas,
specialised conductor or semiconduc-
tor and ctntrolling the motion of elec-
trons within environments.

Down To Earth
Brought to its simplest form elec-
tricity looks at electrons flowing
through conductors and the effects it
has in those circuits. Electronics goes
one stage further and attempts to
control the electrons by passing them
through substances or materials (not
necessarily conductors in the true
sense), as well as metal conductors.

So now you know, next month we
will be looking at some of the terms
we use to describe how electrons
behave themselves. HE

Column 1 Column 2 Column 3
0. Integrated 0. Management 0. Options
1. Total 1 . Organizational 1. Flexibility
2. Systematized 2. Monitored 2. Capability
3. Parallel 3. Reciprocal 3. Mobility
4. Functional 4. Digital 4. Programming
5. Responsive 5. Logic 5. Concept
6. Optical 6. Transitional 6. Time phase
7. Synchronized 7. Incremental 7. Projection
8. Compatible 8. Third generation 8. Hardware
9. Balanced 9. Policy 9. Contingency
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NEWS

ETI NEXT M NTH
Vocoder

Now you can make your own synthesiser or guitar or even your cat speak or sing
to you. This design uses 14 channels and has all the goodies like LED PPM meters,
slew rate control, voiced/unvoiced detector and very versatile internal excita-
tion! What more could you ask for? The ETI Vocoder's got the lot.

TV Sound Amplifier
You've read the book and seen the film. Now hear the TV version AS IT REALLY
IS! Yes folks true glorious hi-fi sound from your telly! Broadcast sound is of an in-
credibly high standard and TV sound circuits are of an incredibly LOW standard.
What a waste.

Improve your viewing and give your ears a treat by playing Crossroads in high
fidelity. No messy wiring into the set either, its all self contained - complete
with monitor amp - and is easily constructed.

Survival
The time interval is getting shorter and the ladder higher. Your opponent has turn-
ed up the skill level to maximum - one tiny slip and you're gonna hit the bottom
and hard. Can you make it to the top? Can you survive? Good game, Good game!

Very Low Level Circuit Design

An absorbing article on the obstacles to be overcome at signal levels of a few
microvolts and less. How do you minimise noise problems, when the amplitude
of the noise is comparable to the amplitude of the signal? How about obtaining a
decent gain without increasing hum pickup? An unusual and intriguing subject
well explained.

Digital Test Meter
If we told you that next month we are running what is probably the ultimate
digital meter project would you believe us? Probably not - but try anyway,
because its true! You name it, this box will measure it - accurately. Frequency,
voltage, resistance, current etc etc. It has an LCD display and costs a lot less to
build than you think.

Articles mentioned herein are in an advanced state of preparation. However, circumstances may dictate changes to the final contents.
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HElp us to help You
Hobby Electronics needs your help. We are continually striving to
bring you the most informative and most enjoyable electronics
magazine around. We know that there are a large number of our
readers out there, on the other side of this printer's ink, who never
write in to us and who have never filled in a magazine survey - even
ours!

The highest response we had to a survey such as this was around
10% of the total readership, which although staggeringly good in
normal terms still means that only one in ten Hobby readers fed
his/her opinions into our receptive ears. Nine out of ten, therefore, are
seeing the magazine that number ten wants!

This time PLEASE pick up your pens, pencils, quills - anything you
like, and let's hear from more of you. We want to produce the
magazine that you want to read, and the best way to help us do that is
to spare us five minutes and fill in the form overleaf. No bribes, no
inducements - just a better HE!

HOBBY ELECTRONICS SURVEY

MODMAGS LTD

145 CHARING CROSS ROAD

LONDON WC2
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DISPLAYS
MINI

LEDs
TRANSFORMERS

DO MAGAZINE REMOTE CONTROL
es PROJECTS MAKE

, .rtil
YOU ,.

IF- Irc----.,, ..,---

r r -g- 0 SEE INFRA RED? L-='------Il-

How many times have you considered building a remote control protect but were put off by the dozens of
ICs, special coils, lenses and other hard to get components, not to mention the need fora well equipped lab.
to set the unit up? T.K.ELECTRONICS have changed all that, Three ICs can build a sophisticated system
that requires only a capacitor and resistor to set the clock frequency (which can drift up to 20% without
affecting performance) Control radios. Hi.fi (including bass, treble and volume), lighting, toys, garage
doors. etc Still not convinced? Then look at the prices,

i, - -- -2', - --;-.K II'

, ".kr71.1116,,.. 1 '
I and3

Momenta

Outputsre0..u2

puts) £1.40
ML928 16 -channel Receiver (4 Latched binary outputs)

LD271 IR Er -inning Diode 36p £1.40
SFH2O5 Photodiode Detector 95p Data sheets (per device) 5p

SLAB° IC Pulse E7.40 These !Cs can also be used with ultrasonic and radioAmplifi
SL490 Keyboard Cont

er
rolled Encoder/Transmitter links, depending on range, cost and speed of operation

52.40 For more details, why not give us a ring - we will be
pleased to advise you.

If you do not require a sophisticated multi -channel remote control, we have developed a simple
. a single -channel ON /OFF infra red transmitter and receiver The transmitter unit comes complete with a

Ot P4 hand held and requires a PP3 (9V) battery. The receiver includes a mac capable of switching up to
500W at 240V a c and comprises a preamplifier, bistable latch and a mains power supply. making the unit01 completHy self -contained The small sire of the receiver enables the unit to be -built into" all kinds ol
equipment from lamps to tape recorders. The minimum range is 20 feet

ONLY E12.00 (Order as RC500K)

I -I D1.304 Red 0 3" c c pin com
pantile with L704 70p

I 1
D1307 Red 0 3" c a pin comp
DL 707 70p

DL847 Red 08" Pin comp DL7411 c c El.S0
01720 Red 0 "cc8 (pin comp 01 7501 E1.90
01.727 Dual 0 5" c a Red (1.50

 D.V.M. THERMOMETER KIT

Based on the ICE 7106. This

.....

Standard
primaries
100mA secondaries
6-o-sv
9.0-9V

12-0-12V

-.---1
ipl.

LELii.. 0 1'. Red 9p
. 1" Green 12p
0 1" Yellow 12p
0 2" Red 9p

mains 0 2" Green 12p
240V a.c 0 2" Yellow 12p

0.2" clips 3p
80p Rectangular Red ley85p Rectangular Green 20p90p Rectangular Yellow 21p

t
kit contains a PCB, resistors.
presets, capacitors. diodes. IC
and 0 5" liquid crystal display
Components are also included
to enable the basic DVM kit to
be rnodified to a Digital The,
mometer using single diode
as M e sensor Requires a 3mA
9V supply (PP3 batterY)

E20.75

TOUCH CONTROL LIGHTING KITS

These KITS replace light switches and control up
to 300 Watts of lighting. No rewiring, fit plaster
depth boxes, insulated touchplates Easy to follow
Instructions.
TD3OOK TOUCHOIMMER. Smote touchplate
with alternate action Brief touch switches lamp on
and off, longer touch dims or brightens lamps
Neon lamp helps find the the dark.

MINI KITS
switch in

E6.50
TDE /K Enonsion 101 for TD3OOK for 2 -way

These kits form useful subsystems which may be
incorporated into larger designs or used alone. Kits
include PCB, short instructions and all corn-
ponents.
MK1 TEMPERATURE CONTROLLER/
THERMOSTAT
Uses LM3911 IC to sense temperature (80`C
max) and mac to switch heater

switching. etc. El AO
T50300K TOUCHSWITCH & DIMMER
Single touchplate, small knob controls brightness

E5.50
TSA300K TIME DELAY TOUCHSWITCH
Turns off atter preset delay (2 secs to 31/2 mint )

£4.30
L0300K Conventional Lightdimmer £2.90

INTEGRATED CIRCUITS TRIACS

SN76477 Complex Sound Generator £2.52
TBA800 5VV Audio Amp 58p
784810AS 7W Audio Amp 85p
TDA1024 Zero Voltage Switch E1.20
TDA2020 20W Audio Amp £2.85
ZN1034E Timer E1.80
All ICs supplied with data sheets
Data Sheets only 5p each device

SPECIAL

orders must be received

10 x8pin sockets 65p
10 x 14pin sockets E1.00
10x 16pin sockets E1.15
10X 18pin sockets E1.40
100 x Soldercon pins 40p

400V Plastic Case (Texas)
3A 49p 16A 80P
BA 58o 20A 165p

12A 85p 25A 190p
6A with trigger 80p
BA isolated tab 65p

Diac 18p
0

by 30 7 80
10 x 555 El .60
10x741 E1.60
25x 0.2" Red Leds E1.50
ORP12 50p
2N3055 40p

500W(3,20 1KW E3.50.
MK2 SOLID STATE RELAY INTEGRATED CIRCUITS
Ideal for switching motors, lights, heaters. etc.
from logic. Optoisolated with zero voltage
switching. Supplied without Mac Select the
required Mac from our range. E2.60
MK3 BAR/DOT DISPLAY
Displays an analogue voltage on a linear 10-
element LED display as a bar or single dot. Ideal for
thermometers, level indicators, etc. May be
slacked to obtain 20 to 100 element displays.
Requires 5-20V supply £4.76
MK4 PROPORTIONAL TEMPERATURE
CONTROLLER
Based on the TDA1024 Zero voltage switch. this
kit may be wired to form a 'burst fire- power
controller or a 'proportional temperature"
1201.11,0fler enabling the temperature of an uncles-
ure to be maintained to within 0.5''C
1.5KW E6.25 3KW £8.85
MK5 MAINS TIMER
Based on the ZN13E for IG this kit will switch
a mains load on (or off) for a preset time from 20
minutes to 35 hours. Longer or shorter periods
may be realised by minor component changes
Maximum load 1KW £4.50

555 Timer 21p
741 Op. Amp 19p
AY -5-1 224 Clock E2.80

AY -5-1230/2 Clock/Timer E4.50
AY -3- 1270 Thermometer E9.20
ICL7106 DVM ( LCD drive) E7.00
LNI377 Dual 2 W Amp £1.45
LM379S Dual 6W Amp E3.50
LM380 2W Audio Amp 80p
LM382 Dual/low noise Prearnp E1.00
LM386 250mW low voltage Amp 75p
LM1830 Fluid Level Detector El .50
LAA 2907 f -v Converter (8 pin) E1.40
LM2917 f -v Convener (14 pin) Et O0
L M3909 LED Flasher/0/ Oscillator 55p
LM3911 Thermometer E1.20
LM3914 Dot / Bar Driver E2.10
MM74C911 4 digit display controller £6.50
MM74C915 7 segment -BCD converter 95p
MM 74C926 4 digit counter with 7 seg.o/ p

E4.50
S566B Touchdimmer E2.50
59263 Touchswitch 16 -way E4.85

ALL COMPONENTS ARE BRAND NEW AND TO SPECIFICATION. ADD VAT AT
CURRENT RATE TO ABOVE PRICES. 40p P&P MAIL ORDER - CALLERS WELCOME
BY APPOINTMENT

TK Electronics fi.i.ill
'f;111 (H.E.), 106 STUDLEY GRANGE ROAD (

LONDON W7 2LX. TEL. 01-579 9794

AL.
---7t- 1 1==

EX -STOCK FROM US

u r BELT DRIVEN
5J Li TURNTABLE
WITH STEREO MAGNETIC

AUDIO TECHNICA
CARTRIDGE

LIST PRICE OVER £50
J.V.C. Turntable supplied com-
plete with Audio Technica ATIO
stereo magnetic cartridge. Belt
driven

'S' shaped tone arm.
Modern design
Full size 12- platter.
Calibrated counter balance
weight (0-3 grins).
Anti -skate (bias) device.
Size - x 153a- (approx)

AT ONLY
LIMITED
STOCKS £25.99
PLUS VAT E3.89 Post (2 50

GEC
HIGH

QUALITY STEREO
10+ 10 watt AMPLIFIER
WITH AM/FM STEREO TUNER

IDEAL FOR THE HOME
A cancelled export order
brings you this offer
from the world-
famous firm of G.E.C.
AM/FM stereo Tuner Amplifier
Ready built. Comprising of a tuner pre -amp. board and

separate power supply 'power amp board with
wiring diagram.

Rotary Controls: Tuning. on. off volume, balance
treble bass. Stereo Beacon indicator.

Push-button Controls. Mono. Tape. Disc. A F C

F.M. (VHF). LW. MW. SW.

Power Output: 7 watts EMS per channel. al better
than 21° THO into 8 ohms. 10 walls speech and
music.

Frequency Response: 60Hz-2010Iz within t 3dB.
Tape Sensitivity: Output - typically 150 me. Input -

300 my for rated output.
Disc Sensitivity: 100 my [ceramic cartridge)
Radio: FM (VHF) 87.5MHz-108MHz.
Long Wave 145101z-2651(Hz
Medium Wave 5201(Hz I 6201(Hz
Short Wave 5.13KHz-16MHz.
Size: Tuner - 2' iin. a 15in 7' an. Power Amp - 2in.

a 7. rin, x Can.

LOW
PRICE
OFFER

Limited stocks
Superb Value
Don't delay
order one today

ON/DOFF BALANCE. TREBLE. BASS. MONO TAPE Phono AFC FM LW MW SW Tuning.

Volume

Fully Guaranteed Ex --Stock

SUITABLE
SPEAKERS
IN CABINETS

CAR STEREO CASSETTE MECHANISM
* Front loading 12 volt transistorised
* Speed & Voltage control
* Ex -equipment - Tested 0 K
* Takes standard C60 cassette

ONLY £7.50
INC VA r
POST 80p

ONLY

PAIR £19.95 POST £19.95
10 WATTS INC 1250 Par VAT [2 99

VAT CARRIAGE [2 SO

5+5 Watt Car Stereo Amplifier made for Motorola
* WITH pre -amplifier and M. & Long wave assembly.
* Supplied as two built and tested units.
* R.F. and I.F. stereo preamplifier and radio 4 x 2 x I".
* 5+5 watt stereo amplifier 0/14 volt 4 x 2 x 1"
* Complete with circuit, data and connection diagrams.
* Limited quantity available. ex -stock.

rmoi
ouuC:oWoet

Phone (01) 723 1008/9
404 Edgware Road, London W2, England I.E.D.

HENRYS

BRAND NEW
Only £5+ VAT

VAT

Post 50p

BRAND NEW

ONLY £5
+ VAT

NANO NEW

PRO M25 Professional capacitor boom -arm microphone by Eagle.
A graceful 60 cm boom -arm capacitor studio microphone using a cardinal capsule. A high
standard of finish lor invision use and yet robust enough to withstand long periods between
maintenance. Supplied complete with I red and I black windshield and 6 metres of twin
screened cable terminating at the microphone end in an X LA connector.
Impedance: 600 ohms ploating1 Response: 20-18.000 Hz. Sensitivity: - 70 dBV.
Cable: 6 metres two conductor shielded. Connector: XLR 3-11C. Battery type: HP7.

LIST PRICE
t

OUR PRICE
£19.95

tin VAT
POST f 1 50

40 Hobby Electronics, August 1980



Pass The Loop
All the fun of the fair with this easy to construct, cheap to build project from HE.
Amuse your friends and annoy your neighbours, or raise funds with the HE Pass the
Loop.
CAN you remember the old game
where the aim was to pass a loop of
wire slowly along an intricate shape
of stiff wire without the two
touching? If they did touch, an alarm
bell rang, indicating that the player
had lost.

Well, that was too simple for us.
We wanted something that was a bit
more up to date and more
demanding of the finer
sensory motor skills. So our
designers set to work and eventually
hit upon this solution to the problem
- an all solid state circuit which
produces audible and visible
warnings of game won, game lost,
and loop contact conditions. If that
isn't enough we have also included
timer circuitry so that the player can
compete against the clock, thereby
increasing the fun quotient.

Four common CMOS ICs form the
heart of the game, all fitting neatly
onto our purpose -designed printed
circuit board. These ICs generate all
the functions of the device, such as
timing visible warnings via LEDS,
and audible tones. Three different
tones are produced to indicate to the
player whether he has won, lost or hit
the wire.

Transistor Q1 amplifies the
generated frequencies to power a
small loudspeaker so that the PCB is
self-contained and in most cases this
is sufficient. But, if you want much
more volume then the low level
output can be used to drive another
amplifier.

Construction
Use IC sockets to mount the ICs but
as they are CMOS remember to leave
the ICs until the very end before
insertion. Follow the overlay carefully
putting all other components and
links in. Carefully check that
electrolytic capacitors, diodes and the
transistor are the correct way round.

Next make all off -board
connections to the loop, wire, phono
sockets (see later) and loudspeaker
etc., and then when you are sure that
all is O.K. you can insert the ICs. If

Hobby Electronics, August 1980

you have never dealt with CMOS
chips before then be careful! They
will be supplied either in conductive
foam or in a small plastic holder and
it is advisable not to take the chips
out of this until the very last minute.

Do not touch any of the pins!
CMOS is susceptible to static
electricity and can be easily
damaged. Hold the ICs carefully by

the ends and fit them into their
holders, without bending any pins
underneath. This is quite a fiddly job
so take your time and get it right.

The end pieces can be made using
common or garden phono sockets
without their cover cap, thus
providing the necessary isolation
between the centre and outside
connections. Screw or glue the
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0
LOOP

0
START

FINISH

O
WIRE

100k

022
11,0

Cl

DI

Ve

00k

NOTE:
1C18,3 ARE 4001
1C2&4 ARE 4011
D1-5 ARE 104148
LED1812 ARE 0.2T RED LED
OS IS BCI82L

CU.

D2

RVI
4M7

1k2

P81
RESET

C2
4u7

Buylines

R11
681,

3 12

Ilc,.
10n

All components should be easily obtainable
from your local stockists, however if you
have problems most of the larger mail order
companies advertising with us should be
willing to help.

Although any case into which the circuit
can be used the particular one in our proto-
type is noted in the Parts List.

As a rough guide to the cost of components
(not including the case or PCB) we estimate
the price to be around E10.

phono sockets (one for each end,
start and finish) into a baseboard
thick enough to hold the plugs but
still thin enough to make adequate
electrical connections underneath
(see Fig 3). The wire to be formed is
pushed into the sockets' centres and
joined from the underneath of one
socket to the circuit board - we used
an old wire coat hanger. The outsides
of the sockets are also wired to the
PCB. See the connection diagrams
for details. The loop can literally be a
simple loop of wire connected at one
end to the board.

42

C9
11

+Ve
SW2

BATTERY-k 9V

/7)77

IC >24
6

CS
2u2

D3

R13
2211 R14

100k

5

4

C7
4u7

R17
C8
10n

100k

5

R16
1k2

2

6

ICO

D4

22k

R19
IMO

021
150k

Ve

LOUDSPEAKER
64R

20
61,8

01

TOOUTPUT

'Figure 1. The circuit diagram of the Pass the Loop game.

How it Works
IC1 forms a monostable multivibrator
which is triggered into its timing period
when the loop is disconnected from its
starting position. RVI presents the timing
period during which the monostable is on
i.e. the play -time.

If this timing period lapses without the
loop reaching the finish position then
IC3-1C3d, a second timer with a period of
about 4 seconds, is triggered. The output
from this enables the lose indicator LED1
and the astable multivibrator formed by
IC4c and IC4d. This provides a visual and
audible indication that the player has lost.

If, however, the loop reaches the finish
position in time then the lose indicators are

disabled and a similar block of circuitry
(1C3b-1C3c and IC4a-IC4b) indicates the
"game won" condition by illuminating
LED2 and producing a different tone.

Any time the loop touches the wire the
astable formed by IC2B and IC2c is enabled
and an audible signal indicates a hit. This
can, by using SWI, automatically trigger
the lose indication or not, depending on
whether or not you want to simply add up
the number of hits per go.

Ql forms a simple amplifier to power a
small speaker. Alternatively an external
amplifier can be used to provide a much
louder sound level by connecting it to the
low level output.

Hobby Electronics, August 1980



Above. The HE Pass the Loop game in use.

Figure 2. The overlay of the printed circuit
board (the foil pattern is on page 73). All
connections should be more or less self-
explanatory.

TO THE
LOOP

START

FINISH

TO THE
WIRE

q

S W1

Pass The Loop

Figure 3. The connections between the printed circuit board, the loop and the bent
wire, shown in greater detail to aid clarity. The edge of the circuit board shown
corresponds to the left hand edge of the overlay shown in figure 2 below. A wire coat
hanger can be used for the loop and the bent wire.

PB1 LED1
RESET K A

K A
LED2

8Aq 3H
LOW LEVEL

OUTPUT
OV

+9V

SPEAKER 64R

Parts List
RESISTORS (all 1/4W, 5%)

RI, 2, 5, 10, 12,
14, 17
R3, 15, 19
R4, 6, 16
R7
R8
R9, 13, 18
R11
R20
R21
R22

100k
IMO
1k2
1M8

470k
22k
68k

6k8
150k

lkO

POTENTIOMETERS

RV1 4M7 Miniature Horizon-
tal Preset

CAPACITORS
Cl, 3, 6, 8, 10 lOn polyester
C2, 7 4u7 10V electrolytic
C4 100n polyester
C5 282 10V electrolytic
C9 10u 10V tantalum

SEMICONDUCTORS

ICI, 3, 4001 (Quad 2 -input NOR
gates)

IC2, 4 4011 (Quad 2 -input
NAND gates)

DI -5 1N4148
LED!, 2 0.2 in LEDS (Red for

"LOSE" Green for "WIN"
BC182L NPN TransistorQ1

MISCELLANEOUS

PB1
SW1, 2
64 ohm
2 x phono sockets
PP3 battery clip
Verocase type - 202-21-34J

Push button switch
SPST Toggle switch
miniature loudspeaker
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Beasties
1.31< \/oU To

OUR nlaJ
CowIRKEk qAyei.S
Coklq_SPohllet.1-1!!

_.............---

Multitester
1.000 opr

AC roe, 0-15-150-500-1000
OC rella 0-15_130-500-10n
11 mai o I me 150 ,e

Fie,star,re 0-25K does -1001( seas
Ow 90 x a NAN

Multitester
20.000 pew

AC rella 0-10-50-100-250
500-1000

DC nib 0-05-5-25-15-2511
500-1000

DC corrist 0-50 as
06es 250 ma

REstslsocs 0-30 sll..--."'"_n ."--
3 ese Ass

5.95 :

DeLlimis -20 la .63es
ors 127 c 90 c Kee

' -ft '

Please add 3111p PP Please acid 309 PP
per unit order es per unit order as
err 2 err 7

.....
.

r

ARROW& UDIO vl ENTRE at ci
(MAIL ORDER DEPT.) "A

20 20 NORTH BAR, BANBURY, OXON. OX160TF
TELEPHONE BANBURY (0295) 3677

TERMS: CHEQUE/PO WITH ORDER. CALLERS WELCOME

Rind it

SOUTH WALES
FOR TTL, CMOS, LIN EARS, DIS-
CRETES, PASSIVES, HARDWARE
TOOLS, CASES, TRANSFORMERS
ETC. LEKTROKIT, BREADBOARDING

AND VERO DEALERS

New catalogue now available, please send 25p inc.
P&P

BOOKS BY NATIONAL, 10R, BABANI

Come to:
STEVE'S ELECTRONICS

SUPPLY COMPANY
(Formerly Steve's Electronicsi

15/17 THE BALCONY, CASTLE ARCADE
CARDIFF, CF1 2BU. TEL: (0222) 41905

VISIT US AT THE SHOP -
OPEN MONDAY TO SATURDAY 9-5.30

Mail and Official Orders Accepted

It's so easy and tidy with the Easibind binder to file
your copies away. Each binder is designed to hold
approximately twelve issues and is attractively
bound and blocked with the HOBBY ELECTRONICS
logo.

Price U.K. £3.95 including postage, packing and VAT,
overseas orders add 30p. Why not place your order now
and send the completed coupon below with remittance
to:-

EASIBIND LTD., 4, UXBRIDGE STREET, LONDON
W8 7SX

Please allow 3/4 weeks for fulfillment of order.

it's easy
with

Easibind Ltd,4 L)x:ridge St,London,VV8 7SZ.
Nat. Giro No. 5157552.r

Order Fonu
HOBBY ELECTRONICS

!enclose p.o./cheque value

for binders

Years required

BLOCK LETTERS PLEASE

Name

Address

Date

Registration No. 307469.

Subscriptions
As our stock of backnumbers slowly disappears
it becomes more and more important to ensure
a regular supply of HE.

Copies of HE disappear fast from newsagents'
shelves, why not have your favourite mag
delivered to your door every month.

A subscription to HE costs just £9.00 for
twelve issues, that includes post and packing
UK and overseas (surface mail only). For
airmail rates please write to us for details.

Sales Office (subscriptions), 145 Charing Cross Road, London
WC2H OEE.

sommimmummmmmiummmoimissmimmig
I SUBSCRIPTIONS

Please send me the next 12 issues of HE starting with the
issue.

I I
Enclosed E I
Name I
Address I

I I
I I
li i MI iii Il in M . = = = l Min MI I. MIMI ili 
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7400
74500
7401
7402
7403
7404
74504
7405
7406

1 7407
7408
7409
7410
7411
7412
7413
7414
74014
7416
7417
7420
7421
7422
7423
7425
7426
7427
7428
7430
7432
7433
7437
7438
7440
7441
7442A
7443
7444
7445
7446A
7447A
7448
7450
7451
7453
7454
7460
7470
7472
7473
7474
7475
7476
7480
7481
7482
7483A
7484
7485
7486
7489
7490A
7491
7492A
7493A
7494
74954
7496
7497
74100

'.74107
74109
74116
.74118
74119

74121
74122
74123
74125
74126
74128
74132
74136
74137
74141
74142
74145
74147
74148
74150
741514
74153
74154
74155
74156
74157
74159
74160
74161
74162
74163
74164
74165
74166
74167
74170
74172
74173
74174
74175
74176
74177
74178
74180
74181
74182
741844
74185
74186
74188
74190
74191
74192
74193
74194
74195
74196
74197
74198
74199
74221

74251
74259
'74278
74279
74283
74284

TTLs by TEXAS 74285 390p 4019 46p
74290 150p 4020 1000

74293 150p 4021 1100
74298 200p 4022 1000

74365 1000 4023 27p
74366 1000 4024 60p
74367 imp 4025 200

74368 1000 4026 130p
74390 2000 4027 50p
74393 200p 4028 64p
74490 2250 4029 1000

559
200p
1800

16IP.
4034 200p
4035 1100

16p -4036 296p
25P 4037 115p

4038 120p
- 4039 295P

an..4°P
4040 100pr 4041 800

72p,
4042 813Pzr 4043 90p
4044 90p

405 4046 110p
4047 100p
4048 55p270
4049 501,

..36! 4050 48p
aPP 4051 80p

:2!0 4052 90p
4053 80p
4054 1500

a.. .. 4055 125p;I' 4056 135p
4059 800p46p
4060 140p

459
110p

4063 120p

1000
4067
4066

4 Op'
400 4068 27p

4069 200
4070 30p

"'" 4071 25p1100
4072 25p
40737415109 90p 4075

7415112 100p
4076

7415113 900
40817415114 46p
40827415122 SOp
40867415123 70p 4089

7415124 180p
40937415125 80p

7415126 800
7415132 06p
7415133 30p
7415136 55p
7415138 75p
7415139 75p
7415145 1200
7415147 220p
7415148 175p
7415151 1000
7415153 80p
7415154 21:00
7415155 90p
7415156 900
7415157 600
7415158 110p
7415160 1300
7415161 1000
7415162 1400
7415163 1000
7415164 120p
7415165 160p

1800
7415173 1100
7415174 110p
7415175 110p
7415181 3209
7415190 1000
7415191 1000
7415192 100p
7415193 10061
7415195 140p
745196 1200
7415197 120p
7415221 1200
7415240 175p
7415241 175p
7415242 170p
7415243 170p
7415244 1959
741524 5 3.6013
7415247 1400
7415248 1400
7415249 1400
7415251 1400
7415253 1400
7415257 120p
7415258 1800
7415259 160p
7415266 100p
7415273 1960
7415279 90p
7415283 1700.
7415298 2499
7415324 200p
7415348 200p
7415365 1000
.7415367 1000
7415368 1000
7415373 1900
741S374 195p
7415378 2000
7415390 160p
7415393 180p
7415445 1400
7415668 1000
7415669 1000
7415670 4000
4600 SERIES
4000 150
4001 290
4002 200
4006 9617
4007 25p
4008 800
4009 400
4010 SOp
4011 25P
4012 25p
4013 BOP
4014 840
4015
4016 46p
4017 80p
4018 899

11p
60p
12p
12p
14p
14p
90p
18p
40p
40p
17p
19p
15p
249
top
30p
40p
913p
27p
27p
17p
40p
22p
349
30p
40p
34p
369
17p
30p
40p
35p
36p
17p
70p
60p

112p
112p
1009

83p
Thp
800
17p
17p
17p
17p
17p
36p
3012
34p
30p
389
350
sOp

100p
&fp
90p

1009
1109

349
175p

36p
80p
48p
369
849
70p
Kip

1880
130p
349
55p

200p
1309
210,,

34p
48p
489
7Sp
1110p

71fp
76p
799
509
50p

200p
90p

190p
150p
130p

70p
70p

120p
90p
90p
70p

190p
100p
100p
100p
100p
1213p
130p
120p
200p
2400
460p
1209

90p
859
90p
90p

160p
93p

160p
90p

150p
150p
500p
325p
120p
120p
120p
120p
120p
95p
95p
80p

150p
150p
160p
140p
250p
290p
11 Op
180p

4415 sEflia 4030

00 14e 4031

741502
741503
741504
74L505
741508
741510
741.511
741513
741514
741515
741520
741521
741527
741530
741532
741537
741538
741542
741547
741551
741.555
741573
741574
741575
741576
741583
741585
741586
74LS90
74LS92
741.593
741_596
7415107

25p
2Sp

107p
27p
27p
72p

138p
80p

4094 250p
4095 9,5p
4096 95p
4097 340p
4098 120,,
4099 200p
40100 220p
40101 132p
40102 180p
40103 180p
40104 88p
40105 99p
40106 90p
40107 00p
40108 470p
40109 mop
40110 300p
40114 2500
4502 120p
4503 70p
4507 55p
4508 290p
4510 99p
4511 1500
4512 80p
4514 2165p
4515 300p
4516 110p
4518 100p
4520 100p
4521 250p
4526 108p

1.4527 150p
4528 120p
4532 140p
4534 580p
4538 120p
4543 Imp
4553 460p
4556 72p
4560 250p
4569 250p
4572 40p
4583 90p
4584 90p
4585 150p
4724 250p
40097 90p
14411 1100p
14412 1100p
14433 1100p
14500 700p
14599 290p
CD22100 350p
CD22101 700p
CD22102 7000

INTERFACE IC..
um8123 1750
DP8304 450p
D58835 250p
0S8836 150p
MC1488 101110

MC1489 100p
25510 350p
75107 180p
75150 175p
75154 175p
75182 230p
75322 3000
75324 375p
75325 375p
75361 300p
75363 400p
T5365 350p
75451 72p
75491/2 96p
8126 250p
8728 300p
0195 200p
8397 2000
811595 140p
811596 140p
811597 140p
811_598 140p
9601 110p
9602

93 SERIES
9301 160p
9302 175p
9308 316p
9310 275p
9311 275p
9312 160p
9314 1659
9316 225p

Z3;;
225p
150p

9334 360p
9368 200p
93707,4 200p

200p

746 SERIES
7493() 600 745114 120p
74504 60p 745124 300p
74505 75p 745132 160p
74508 75p 745133 75p
74510 60p 74S138 225p
74520 60p 745139 225p
74530 60p 74S157 2509
74532 90p 74S174 250p
74537 90p 745175 320p
74564 605, 745194 350p
74574 90p 745241 450p
74585 300p 745260 70p
74S86 1859 745373 500p
745112 120p 745374 -500p

LINEASICP
All -0212
491-1313
411-1320
AY1-5050
AY3-1270
AY5-12244
AY5-1315
AT5-13174
043019
CA3046
GA3048
CA3080E
CA3086
CA30896
04309040
CA31306
043140E
CA31606
CA3161E
CA3162E
CA3189E
143280
DAC1408-8
FX209
1C17106
IC18038
ICM7555
LF356P
I.M10C
LM3014
LM311
Lh1318
LM319
LM324
17.1339
LM348
151377
LM380
LM381 AN
LM393
LM709
151710
LM725
LM733
LM741
LM747
LM748
1512917
LN13900
1M3909
LM3911
113914
LM3915
LM4136
MC1310P
MC1458
MC14951
MC1496
MC33409
MC3360P
MK50398

600p
668p
320p
1400
8400
2400
600p
776p

80p
70p

225p
72p
416,

225p
375p

90p
50p

100p
140p
450p
300p
100p
2013p
750p
8600
340p

80p
Sip

425p
30p

120p
200p
22 5p

509
75p
969

175p
7Sp

160p
100p

38p
50p

350p
100p

18p
70p
355,

2513p
70p
70p

130p
250p
250p
120p
150p
48p

3500
100p
120p
1200
7501,

VOLTAGE REGULATORS
Fixed Mimic '70-220
14 -1,11

X7805 60P
7812 80p

15V 7815 60p
185 7818 80p
24V 7824 80p

1 00,viA 0092
5V 78105 30p

12'155'

78112 30p
78115 30p

0114ER REGULATORS 78HGKC
14.1309 IC 135p 78H05KC
1143177 2000 78MG1 2C

11.1323K 550p 78005
151723 37p 79HGKC

ML920
MM 57160
NE531
NE555
NE556
NE5618
NE5626
NE565
NE566
NE567
NE571
RC4151
5483209
SAD10244
SFF96364
S1490
SN76003N
Se176013N
SN76013ND
SN76023N
SN76023ND
5076477
SPB515
TA4621
T84641511
.T84651
765850
TBA810
164820
784950
TC4210
TC4220
TC4940
1041004
1041008
7041010
TD41022
TD41024
70410348
TDA1170
TDA2002V
7042020
11_071
TL072
11074
1_08
T1082
T108-1
T1170
UA4170
UON6118
UDN6184
ULN2003
XR2206
X62207
X192211
XR221 6
XR2240
25414
ZN419C
ZN424E
44425E

775p,
620p
150p
22p
/Op

425p
4259
130p
155p
175p
425p
403p
POA

1250p
1100p
400p
250p
140p.
120p
140p
120p
200p
750p
275p
225p
200p

90p
mop
90p

300p
250p
350p
175p
300p
320p,
225p
600p
120p
250p
250p
325p
320p

50p
96p

130p
469
959

110p
50p

200p
320p
320p
100p
350p
400p
600p
675p
400p

901
225p
135p
400p

-ve
7905
7912
7915
7918
7924

70p
70p
70p
70p
700

79105 70p
79112 70p
79115 701

600p
600p
135p
900p
700p

VAT RATE: Please ldclt,,VAT at
1 5% on total order value.
Access and Barclaycard accepted
Please send SAE for list

OPTO-ELECTRONICS
2N5777 45p
OCP71 1309
08912 90p
OPTO-ISOLATORS
11074 130,
MCT26 100p
MC52400 190p
LEDS
0.125"
TIL32 75p
TIL209 Red 13p
TIL211 Gr 20p
TIL212 Ye 25p
111216 Red 18p
DISPLAYS
3015F 200p
DL704 140p
DL707 lied 140p

707 Gr 140p
DL747 Red 225p

747 Gr 225p
END357 120p
END500 120p
END507 120p
MAN3640 175p
MAN4640 2013p

BREADBOARDS
6%9350 3.6 x 2 1
(Up to 3 x 14 pin ICs)
EXP650 3 6 x 2.4
(Up to 1 x 40 pm IC)
099300 6 x 2 1

(Up to 6 x 14 pin ICs)
159600 6 x 2 4
(0p to 1 x40 OP OCH

IC TEST CLIPS
14 pin E2.80
16 pm 12.75

ORP60
ORP61
TIL78

111111
TIL112
711116

1(1220 Red
111222 Gr
111_228 Rai
Rectangular
LEDs (R. G. Y)

NSB5881
111311
111312/ 3
TIL321 / 2
111330
7750/60

DRIVERS
9638
9370
UDN6118
UDN6184

120p
120p

70p

90p
90p
90p

lap
18p
22p

30p

570p
600p
110p
130p
140p
200p

200p
200p
320p
320p

TRANSISTORS

AC I 26 25p
AC127 / 8 20p
AC I 76 25p
AC187 / 8 25p
AF I 16 500
AD 149 710p

AD1 61/ 2 460
AU 107 2000
BC107 /8 110
B C 109 1 1p
BC117 20p
BC147 / 8 9p
BC149 100
BC157/ 8 10p
BC1 59 110
BC169C 12p
BC I 72 12p
BC177/ 8 17p
BC179 18p
BC182/3 10p
BC184 11p
B C 187 30p
80212/ 3 llp
BC214 12p
BC237 15p
BC327 160
BC337 16p
BC338 16p
BC461 36p
80477/8300
8C51 6. 7 50p
BC 547B 16p
BC 548C 9p
BC54 9C 18p
BC 5578 16p
BC559C 180
BCY70 180
BCY71 / 2 22p
80131, 2 50p
60135 / 5 54p
BD 139 58p
BD 140 60p
BD I 89 600
BD232 95p
BD233 75p
BD235 85p
80241 70p
80242 70p
FIDY56 2000
BF200 32p
BF244B 35p
B F2566 700
BF257 / 8 32p
BF259 36p

30p
50p
50p
5,01,
50p
50p
32p
501,

MPSUO6 63p
MPSUO7 909
M PSU45 90p
MPSU65 78p
OC28 130p
0035 130p
11929A 40p
TIP29C 55p

61039 25p
BER40 25p
BER41 25p
6E1379 25p
BFR80 25p
8E881 25p
BFX29 30p
BFX30 34p
BFX84/5 40p
BFX86/ 7 30p
BFX88 30p
BFVVIO 90p
BEYSO 30p
BEY51 2 30p
BEY56 33p
13FY90 90p
BRY39 45p
BSX19/ 20 20p
BU104 225p
64105 190p
0 U 108 250p
BU109 225p
BU205 200p
BU208 200p
BU406 145p
E300 50p
E308 50p
E310 50p
MJ2501 225p
MJ2955 800
MJ3001 225p
MJE340 50p
MJE2955 100p
MJE3055 700
MPF102 46p
MPF103/ 4 40p
MPF105 6 40p
MPS6531 50p
MPS6534 50p
MPS406
MPS417
MPSA13
MPSA20
MPS442
MPSA43
MPSA56
MPS470

MEMORIES
2102-21 120p
21078 500p
2111-2 225p
2112-2 30011
2114 300p
211421 500p
4027-3 375p
4044 90M,
4116 500p
5101 510p
6810 325p
745201 350p
82516 325p
ROM / PROMs
71301 7001,
745188 225p
745287 3500
74S387 350p
745470 6501,
745471 650p
745571 650p
82S137 750p
93427 400p
93436 650p
93446 650p
93448 90013
CPU.
1600 1200p
1802CE 650p
26504 2000p
6502 1000p
6800 700p
6802 1250p
6809 25000
80804 550p
80854 1400p
1NS8060 1000p
Z80 E10
Z804 1150p
EPROMS
1702A 500p
2708 600p
2716(+551 E12
SUPPORT DEVICES
3242 800p
3245 450p
6532 10000
6820 500p
6821 500p
6845 2500p
6850 500p
8205 320p
8212 225p
8216 225p
8224 400p
8228 525p
8251 5501
8253 1200i0
8255 550p
8257 1100p
8259 14009
280P10
2804P10 8000
Z80CTC 650p
MC14411 1100p
MC14412 1100p

TI P304 48p
TIP30C 60p
TIP314 58p
TIP31C 62p
TIP32A 689
TIP32C 82p
TIP334 90p
TIP33C 114p
TIP344 115p
TIP34C 160p
TIP35A 225p
11935C 290p
TIP364 270p
TIP36C 3409

.TIP414 65p
TIP41C 78p
TIP424 70p
119420 82p
TIP54 160p
TIP( 20 120p
TIP122 130p
119142 130p
119147 130p
T1P2955 78p
TIP4055 70p
71543 34p
TIS93 30p
ZTX108 12p
23X300 13p
ZTX500 159
775502 18p
ZTX504 300
204574 250p
2N696 35p
20697 25p
25698 4.5p
207064 20p
207084 20p
20918 45p
20930 18p
201131, 2 20p
201613 25p
201711 251:
2N2102 70p
202160 350p
2022194 30p
2N2222A 30p
2023694 20p
252484 30p
202646 45p
202904/5 301,
2929064 30p
2029074 30p
202926 911

2N3053 30p
203054 1150

DART
AY -3-1015P 9009
AY -5-1013P 400p
9.16402 500P,
TMS6011NC 4000

CHARACTER
GENERATORS
3257ADC 990p
MCM6576 112
110-32513 U C 600p
R0-3-2513 LC 7013p
507452624N 800p

KEYBOARD
ENCODER
AY -5-2376 900p

2N3055 489 40364
253442 1400
253553 2460
253565 300
253584 2500
253643 / 4 48p
2N3702/3 12p
253704 / 5 12p
2N3706/7 14p
253708/9 12p
253773 300p
25 3819 25p
25 3820 90p
253823 70p
253866 90p
25-102 700p
251,903/4 18p
253905 / 6 20p
2514037 86p
254058/9 12p
254060 12p
254061 / 2 18p
2N4123/4 27p
254125/6 27p
254401/3 27p
2N4427 900
254871 60p
255087 27p
2N5089 27p
255172 27p
255179 90p
255191 900
255194 90p
2N5245 400
255296 )6p
255401 SOp
255457/8 40p
2N5459 40p
25 5460 80p
25 5485 44p
2N5875 2600
25 6027 450
256107 66p
25 6247 1900
25 6254 130p
25 6290 86p
25 6292 85p
2501172 160p
3N128 120p
35 140 100p
3N141 110p
3N201 1100
3N204 100p
40290 290p
40360 40p
40361 / 2 75p

40413
40409
40410
40411
40594
40595
40673
40841
40871/2

120p
70p
lip
SOP

300p
12110
1201:

75p
90,p
90,p

10A 400V 200p
25A 400V 4000

ZENERS
2 7V -33V
40OrnW
1W

9p
1 5p

DIODES
BY I 27

BYX36-300
0A47
0A81
04E15

0490
0A91
0A95
0A200
0A202
15 914

1N916
15414B
154001 /2
154003/4
154005
1N4006/ 7
1N5401 /3
155464 / 7

.6920

12p
20p

9p
15p
15p
9p

9p
9p

10p
4p
70
40

Op
60
6p
7p

14p
19p

Op

TRIALS
PLASTIC
3A 4004 60p
3A 500V 650
6A 4004 70p
6A 500V 881,
844001. 75p
8A 500V. 95p
124 400V 85p
12A 5005 105p
164 400V 110p
16A 5005 130,,
T2800D 130p

HEAT SINKS
For 10220 Volt-
age Reds. and
Transestors 22p
For T05 120

BRIDGE
RECTIFIERS
14 50V 18p
14 1005 20p
1A 400V 25p
14 600V 30p
2A 50V 30p
2A 100V 35p
2A 400V 45p
3A 200V 60p
3A 600V 72p
4A 100V 85p
4A 4001 100p
6A 50V 190p
6A 103V 100p
6A 400V 120p

THYRISTORS
14 50V 40p
14400V 65p
3A 400V 9011
84 600V 140p
12A 400V 160p
16A 100V 180p
16A 400V 180p
16A 600V 220p
51106 110p
C106D 45p
MCR101 369
203525 120p
204444 140p
2N5060 34p
255064 40,

LOUD-
SPEAKERS
See
2.5 64R 70p
21/2 813 700
2 88 909
1', BR 800

LOW PROFILE DIL SOCKETS BY TEXAS

8 pr 259 18 pn 500 24 pn 70p
14 pin 26p 20 pon 669 28 ion 809
16 pn 45p 22 pn 70p 40 pm 100p

WIRE WRAP SOCKETS BY TEXAS
8 po 30p 18 pm 70p 24 pan 80p

14 pm 40p 20 pen 7Sp 28 pin 1100
16 pin SSP 22 pn 800 40 pm 140p

TRANSFORMERS
(pnm 220/240V)
6-06 100m4 8139
9-0-9 75m4 112p
0120 12500mA 2199.
0-25V (5VA) 250p
9091A 270p'
12V 24 3509'
0-12-15
2024-30 14 34113p15-0-15

(A 265p'
(Neese add 50p p&p charge
to PI oohed ' above our nor -
n...1 P&P charge)

SUBMINIATURE
SWITCHES
Toggle
SPST 60p
SPDT 85p
DPDT 70p
DPOT ocenve of& 05p
Push to make 159
Break 25p
Push latchng SPCO

600
SLIDE DPDT 1 Sp
ROCKER SPST 20p
WAFER
1P/125 46p
3P/4W 46p
4P/3W 48p
2P/ 6W 4190

ANTEX SOLDERING
IRONS
C15W 400p
CX- 17W 415p
CCN-15W 415p
X25 415p
SPARE BITS
C/CX/CCN 46p
X25 50p
SPARE ELEMENTS
1,09,925 180p
CCN 2009
ADCOLA IRONS
K1000 550p
K2000 550p

RESISTORS High
Stab 5% 612
Carnal Film

'4W 100-151 7p/ Spcs
one value

1/2W 10/1-10M 59r3pcs
one val.

MmecurePremos
Hor/Ven 100R -1M 12p
Carbon Track Pots

51Y1MLogorbn
Single 30p
Single well Seder, 130p
0.1 72p

SLIDER POTS 60mm Track
LIN 51(. 10K, SOK, 1006

(10p
LOG 10K 80p

CRYSTALS
I 00Kfti 300p
1MHz 3701,
I 008MHz 370p
3 2768MHz 350p
3 579545MHz 200p
47.11-1z 350p
8 867237MHz 400p
IC, 7MH: 350p
18MH: 300p
26 690MHz 210p
27 145MHz 210p

VEROBOARlit
DIP Breadboard
4 15 x 6 15 3009
(Suitable for 20 x 14 pin or
16 x 16 pin DIL IC -s) DIP
Breadboard as above with tracks
for 31 way connector 375p
V-0 Boards for ICs 115p
(No track cutting)

CONNECTOR PLUGS
31 way Plug 110p
31 way Socket 1100
5-100 Busboard 1200p

EDGESOARD CONNECTORS 0.166" PITCH
x 10 bey ISEP 2 22 wey 135p

2 a 15 coy 1009 2 x 25 wey 160p
2,18 way 120p

COUNTERS
74C925
740928
ICM721613
ICM72174
ZN 10406

47Sp
600p

2000p
850p
700p

TTL & ECL
MC4024
MC4044
10116
10231

325p
325p

70p
350p

A

PROTOEOARD (R) SOLDERLESS BREAD -
63.15 BOARDS

Socket Strips/ Bus Strips/ Binding Posts mounted
63.80 on sturdy base plate

PB6 6 x 14 DIL ICs
65-15 P8100 10 x 14 DIL ICs

P5102 12 x 14 DIL ICs
66.30 98103 24, 14 DIL ICs

E9.20
E11.60
E22.95
E34.46

P5104 32 x 14 DIL ICs E45.96
(The above boards are suitable for all DIL ICs I

24 pm E4.90
40 pin E7.90

SPECIAL OFFERS (subject to stocks)
555 £187100 7805
741 £16/100 7812
2114L-3 E4.00 7905
2708 (450 ns) £5.25 7912
2708 (650 ns) £4.00 2114E 450 ns
2716 (plus 5V only) £12.00
4116 (200 ns) E28, 8 P&P + VAT Extra

16 KEY KEYPAD
(Reed Switches)
UHF Modulator 6kAfir
UHF Modulator 8M Hr
Reed Switches (12VA)
LOGIC PROBE
SOPERTESTER 6505
MICROTEST 808
TMK 500
Pocket mulerneter

450p VEROSOARDS

13.75
4509 2.5%3.75
C0.25 7.5.5

£.18330 3,7503.75(33.00.3.75x5
6,17.°°' 3,75017
(22.001 4.15011.9

£5/10
£5/10
£6/10
C6/10
£24/8

0 1 0 1,5, Pkt of 100 pins SOp
(col:1PP, Et, Spot lace cutter 88p
4..,8P 4.:° Pm insertion tool 118p
V.,11 1 Vero Wiring Pen:Li'
1..1° '-'1.

-..wre spools
+ combs222p 194p 370p

290p - 7p

We carry a large stock of 74 and 74LS TTLs. CMOS. Linear,. Memories, etc. and can normally offer
ex -stock deliveries. We welcome inquiries for volume quantities both from local and overseas
buyers.

Please add 30p p&p & VAT

Government Colleges, etc. Orders accepted.

CALLERS WELCOME
Mon -Fri 9 30.5 30

Saturday 10 30-4 30

Hobby Electronics, August 1980

TECHNOMATIC LTD.
17 BURNLEY ROAD, LONDON NW10
(2 minutes Doll's Hill tube station) (ample street parking)
Tel: 01-452 1500/01-450 6597 Telex: 922801
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Clever Dick
Have you ever heard of an Ultrasonic
record player? How about an Iron
and Constantan thermocouple? Bud-
ding inventors and creeping Wor-
thingites, they're all here in this
month's episode of Clever Dick.

YOU AT THE BACK THERE, sit up and
pay attention. Clever Dick is about to
wax lyrical on a subject that is never
far from our wallets - Inflation.

Inflation is particularly nasty stuff,
you can't smell it or hear it but by
golly you can feel it. Being unable to
predict prices from month to month
was the main reason we dropped the
''approximate cost" from our project
'Buylines'. But, as we have discov-
ered from countless letters (like the
one from Martin Ayub below) many of
you would like to see its return.

Dear CD,
Recently, while wearily thumbing

through an ex -friend's copy of a certain
'electronics mag' (not HE or ETI -
that's why he's an ex -friend), I dis-
covered that alongside each project
was an estimated price. This struck
me as a good idea, one which HE
and / or ETI should take up(?). Perhaps
you could include it with 'Buylines'.

Martin Ayub, Hants

PS I'm not scrounging for a Binder,
but

OK, you win. From now on we'll in-
clude an approximate cost of each
project in the Buylines but don't
blame us if the ravages of inflation get.
to it first. One of the reasons we
dropped it from the early issues of HE
was the letters of complaint. Few of
you seemed able to match our prices.
We will base our approximate costs on
the catalogue prices of the 'big three'
mail order companies. If you buy your,
components from the radio shop
'round the corner' then expect to pay
more.

We're always glad to hear sugges-
tions on how to improve the mag,
after all HE is meant for you. Here's a
good one from John Pepper, de -

finitely not to be sneezed at. (Sorry
about that John, couldn't resist it.)

Dear CD,
How about having a page or so

reserved for our own circuits or even
modifications to your circuits? I have a
couple of circuits that I have designed
and are ready for you to see.

John Pepper
Winchester

Actually John, we've never discou-
raged anyone from sending us ideas
or suggestions (that's what this page
is for). If you have a circuit, modifica-
tion or any suggestion that you think
is worth sharing then we would be
only too happy to see it. If the res-
ponse is big enough then maybe we'll
hand over some space to you.
Remember though, the ideas must be
your own and not pinched from an -
'other book or magazine, look forward
to hearing from you.

Gary Lowe must need patches for his
knees, rarely have we read such a
creeping letter.

Dear DC (Oops, I mean CD),
Is it possible to acquire a list of the

numbers and functions of ICs. I
have at least 50 that I have scrounged
(being a creep) or de -soldered from old
boards. I haven't the slightest idea
what they do. The same applies to
transistors, my local components
shop (31/2 miles away) does not have a
list or a very good supply of transis-
tors.

Changing the subject to CB, I was
glad to see another petition in the
June issue, I am busily getting it filled
in (creep, creep). I would just like to
and that even though I cannot really
afford it, I never miss my monthly
installment of that wonderful, sophis-

cum
c.Dcs,

/1,'1, 7/

ticated, fantastic and even excellent
electro mag HE (creep creep).

Gary Lowe
Worthing.

PS I think I deserve a Binder with all
that creeping.

Yes, you do deserve a Binder but
unfortunately we've dished out this
months quota. Keep up the good
work. Another letter like that
and you may well get one.
Now, to your main problem
(apart from creeping), we pub-
lished a two part Data Supple-
ment in the November and December
issues, sadly both those issues are
either sold out or are about to do so.
The only other source of data that is
either free or cheap are mail-order
catalogues. Two that we recommend
come from Watford Electronics and of
course Maplin. If you have a few quid
to spare then invest in a copy of
Towers International Transistor
Selector, published by Foulsham for
£.9.50. ICs are a little tricky, we use an
American book(s) called D.A.T.A.,
again, they're not cheap but just one
look will tell you why. They are
distributed in this country by Rowse
Muir Ltd, their address is: Index
House, Ascot, Berks SL5 7EU. Why
don't you persuade your local com-
ponents shop to invest in a set?

Do you remember Mr Wagstaff and
the Thermocouple question in the
June edition? Here's a reply from A.
G. Lorimer.

Dear Clever Dick,
In the June edition of HE you made

mention of a thermocouple in your
reply to F. G. Wagstaff's letter. How-
ever, you suggest the use of Platinum
and Rhodium as the metals for use in
the thermocouple. Using sufficient of
these metals to power a radio is'
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unlikely to improve the bank balance
and so might I suggest the use of iron
and constantan (much more likely to
cheer the bank manager). At 100'C an
iron constantan thermocouple will

produce an EMF of 5 millivolts or so. A
number of these devices could easily
be connected in series (not forgetting
the need fora cold junction in between
each hot one).

Although this arrangement will not
provide enough current to power the
average tranny, it should certainly be
adequate to drive a ZN 414 AM radio.

A. G. Lorimer
Clydebank

We naturally assumed all HE readers
were incredibly rich just like our-
selves. Oh well, if you want to
cheapen the whole affair, go ahead.

Here's a good question.

Dear Dick,
Could you please describe the prin-

ciples of a tone control. How can it be
connected between the amp and
speaker? Finally, HE is a mag of
superb quality, keep it up. Thanks.

L. Jones
Torquay.

In its most basic form a tone control is
a filter that will permit only a selected
band of frequencies to pass through
an audio system. Your request for a
circuit to fit between the output of the
amplifier and the speaker is a little
impractical. Although a crossover
network is a kind of tone control it is
designed to operate at high power
levels. Almost without exception the
tone control network is sited between
the pre -amplifier and power amplifier,
or alternatively, forms an integral part
of the pre -amp. Have a look at the
Equitone circuit this month for a good
idea of a simple passive tone control
network.

Although the Equitone seems to
contradict the general rule it does in
fact use the existing power amplifier
as a pre -amp and feeds its output into
a power amplifier. In any case the
Equitone will operate quite happily
after a conventional pre -amp.

If you're looking for something a
little more advanced then you could
do worse than consider the 5080
pre -amp /tone control published in
the May issue.

Lastly, a letter from a budding inven-
tor, take it away Adrian.

Dear Dick,
Please could you tell me whether

the following device has ever been
patented. My idea is basically to
replace the stylus in a record player.
Instead of the stylus there would be a
small ultrasonic 'microscope' working
rather like a TV camera. Instead of
producing a picture there would be a
processor unit converting the output
into sound. I would like this informa-
tion as I intend entering this idea in a
competition.

Adrian Hallas
Midlothian

To our rather uncertain knowledge
nobody has ever thought of using
ultrasonics to replace gramophone
needles (stylus if you're state-of-the-
art!). This sounds like an excellent
idea as it would completely eliminate
record wear. If you are successful
then drop us a line, we would be more
than happy to publish it as a project.
We are however a little dubious as to
the practicality of such an invention
but then they said man would never
fly. Watch this space for comments.
Some bright spark is bound to write in
and tell us it was invented 50 years
ago. HE

Shown here are all of the back issues currently available.Each issue costs just £1,
(that includes post and packing).

The latest addition to our stocks is the March issue.Features include:Automotive
Electronics,PETting it Together and the second part of Ian Sinclair's new series
Into Electronics Construction.The projects include:The 5080 modular amplifier
system,PSU module for the 5080,Short Wave Radio and a novel Touch Switch.
For details of other issues see our main Index in the January issue.
HOBBYPRINTS for this and all back issues are still available.For order codes and
information on how to use HOBBYPRINTS see the ad.in this issue.

Please send me the following issues.

Numbers
I enclose cheque/PO for £

Name.

Address

BACKNUMBERS DEPARTMENT:
HOBBY ELECTRONICS. 145 Charing
Cross Road,London WC2H OEE.
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STEVENSON
Electronic Components

41C,1 -OP

OeC"3,11Cts
cornp0,

and
much more.

AT LAST! OUR NEW 1980/81 CAT-
ALOGUE IS NOW AVAILABLE.
Our new catalogue is lust packed with components.
It contains 100 illustrated pages detailing over 3000
line items. These include
Amplifier modules Connectors Meters
Books Desoldering tools Ni-cad cells
Breadboards Drills Op -amps
Cabinets Etching equipment Rams
Cables Heatsinks Resistors
Capacitors IC sockets Switches
CMOS Knobs Tools
Crossovers Mains Transformers Triacs

Included with our catalogue you will receive:
a reply paid envelope for your first order.
a mail order form to facilitate rapid despatcha 50p discount voucher to be used against mail order

purchases over £10.00.

Available now by post from the address below at a cost of 50p

Due to stock and administrative problems over the last few months,
the quality of our service had suffered considerably. These problems
have now been resolved and we are confident that we can now offer
the quality of service we had been accustomed to. We wish to convey
our apologies to any customers who have been inconvenienced.

All prices include VAT. Please add
50p carriage on orders below E15
Contact our sales office with your

requirements on 01 -464 5770

0.1251n. 0.2in.
Red TIL209 TIL220 10p it:LI
Green TIL211 TIL221 160
Yellow TIL213 TIL223 16P Yr
Clips 3p 3p
DISPLAYS
DL704 0.3in CC 1300
DL707 0.3in CA 1300
END500 0.5in CA 100p

-.A

TRANSISTORS

AC127 250
AC128 25p
AD161 40p
AD162 40p
BC107 10p
BC108 10p
BC109 10p
BC147 9p
BC178 16p
BC182 10p
BC1B2L 10p
BC184 10p
BC184L 10p
BC212 10p
BC212L 10p
BC214 10p
BC214L 10P

BC547
BCY71
BD131
BD132
BD139
BD140
BF X29
BF X84
B FY50
BF Y51
MJ2955
TIP29C

8p
18p
35p
35p
35p
35p
25p
26p
23p
23p
98p
60p

TIP30C 700
TIP2955 65p
TIP3055 60p
ZTX 107 12p
ZTX 108 12p
ZTX109 12p
ZTX300 14p
ZTX500 150
2N3053 25p
2N3055 55p
2N3702 9P
2N3703 9p
2N3704 9p
2N3819 22p
2N3905 100
2N5777 50p

DIODES
1N914 4p 1N4148
1N4001 4p 1N4002
1144006 7p 1N5401
BZ Y88 series 8p each.

3p
5p

140

LINEAR

741 18p
747 70p
748 40p
7106 850p
CA3046 700
CA3080 75p
CA3130 100p
CA3140 60p
LF347 170p
LF351 45p
LF353 90p
LF356 95p
LM301A 30p
LM318 85p'

LM324 52p
LM339 55P
LM348 100p
LM377 170p
LM378 230p
LM380 80p
LM381 140p
LM382 120p
LM386 900
LM387 1200
LM1458 40p
LM1830 180p
LM3900 60p
LM3909 72p
LM3911 120p
LM3914 320p
LM3915320p

MM57160 650p
NE531 140p
NE555 23p
NE556 60p
NE567 120p
RC4136 100p
SN76477 230p
TBA800 80p
TBA81O 110p
TDA1022 6300
TL081 45p
T L082 85p
TL084 125p
XR2206 390P
ZN414 80p
ZN425E 475p

pwAs
Specially designed packs intend-
ed for development work at a
considerable saving.

%w resistors. 10 of each value 4.7ohm to 1 Mohm
a total of 650 resistors. 530p each.
'6w resistors. 10 of each value 4.7ohm to 1 Mohm
a total of 650 resistors. 875p each.
Presets. Pack of 5 of each value from 100ohrns to
1 Megohm. a total of 65 presets. 390p each.
LED's. Pack containing 10 of each colour LED
0.2 size. Total of 30 Led's * clips. 450p each.
Zeners. Pack of 5 of each value from 2U7 to 33V
A total of 130 zeners. 880p each.

CMOS

4001
4002
4006
4007
4011
4013
4015
4016
4017
4018
4020
4022
4023
4024

25p
25p
95p
25p
30p
45p
85p
48p
80p
90p

110p
100p

25p
60p

4025 25p
4026 150p
4027 50p
4028 90p
4029 110p
4040 110p
4042 85p
4046 110p
4048 60p
4049 50p
4050 50p
4052 800
4060 120p
4066 63p
4068 25p
4069 25p
4070 25p
4071 25p

4072
4081
4082
4085
4093
4095
4510
4511
4518
4520
4527
4528
4532
4543
4583
4585

25p
30p
30p
85p
80p

110p
90p

100p
90p

110p
1650
100P
125P
1700

80p
115p

SIRS Low Profile
Texas

8 pin 9p 22pin 20p
14pin 11p 24psri 22p
16pin 12p 28pin 26p
18pin 16p 40P. 38P
20pin 18p

SWITCHES
TOGGLE
Standard SPST 40p DPDT 55p
Miniature SPOT 80p DPDT 90p
Subminiature SPST 65p DPDT 85P

SLIDE Standard DPDT 17p. Miniature 16p each.
PUSH Push to make 160. Push to break 22p.

110
7447 65p 74123 500
7448 65p 74125 600
7472 35p 74126 60p
7473 38p 74132 70P

7400 15p 7474 36p 74141 95p
7401 15p 7475 40p 74145 90P
7402 15p 7476 40p 74150 120p
7404 16p 7483 80p 74154 110p
7406 38p 7485 80p 74157 800
7408 22P 7486 35p 74164 120p
7410 18p 7490 45p 74165 120p
7413 35p 7492 55p 74174 100p
7414 56P 7493 45p 74175 95p
7420 16p 7494 70p 74190 100p
7427 30P 7495 70p 74191 100p
7430 30p 7496 70p 74192 1000
7432 35p 74121 45p 74196 1000

76 College Road, Bromley, Kent BR11DE.
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Faster than a scope
safer than a voltmeter

LOGIC
MONITOR
LM -1

CONTINENTAL SPECIALTIES CORPORATION

C.S.C. (UK) Limited
Dept. Unit 1, Shire Hill Industrial Estate

Instant - simultaneous monitoring
of the logic state of all IC nodes
Just clip it over your IC
LM -1 Instantly and accurately shows both static and dynamic logic

states on a bright 16 LED display.
LM -1 finds its own power.
LM -1 cuts out guesswork, saves time, and eliminates the risk of

short circuits.
LM -1 is suitable for all dual -in -line logic ICs LED on = logic state
1 (high), LED off = logic state 0 (low), and each LED is clearly
numbered 1 to 16 in the conventional IC pattern.

ONLY£2870(Excluding P&P and VAT)
Total £34.44 including box and instruction manual.

rC.S.C. (UK) Limited, Dept. 16S2, Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3AQ 1
LM -1 04.44 (incl. P&P and 15% VAT) Qnty. Regd.  For FREE Catalogue tick box

Name AddreseI

I

I

I
II enclose PO/cheque for or debit my I
Barclaycard, Access, American Express No

Saffron Walden. Essex CB11 3AQ
exp. date

Tel: Saffron Walden (0799) 21682
Telex 817477

I FOR IMMEDIATE ACTION -The C.S.C. 24 hour, 5 day a week service,Telephone: (0799) 21682. and give
us your Barclaycard, Access, American Express number and your order will be in the post immediately. I

Imo mm Imo min mini
immediately
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Movement Alarm
Are you picking up good vibrations? Here's something for the bad ones.
Alarm your would be snoopers with this 'nifty little gadget.'

DO YOU SUSPECT that people are
looking in your drawers? If so, then
this project is for you. The HE
movement alarm will catch them
red-handed.

The circuit really is quite simple
and should pose no problems to the
aspiring amateur. A thyristor's
latching action is used to hold the
alarm on until the whole circuit is
turned off by disconnection from its
battery supply. Thyristor operation
means that the device can be
interfaced directly to a low voltage
alarm, e.g. a piezoelectric buzzer (or
similar), or if you really want to raise
the roof, then a mains powered alarm
can be used. In this case it is safest to
use the thyristor to latch a relay on,
which in turn switches the alarm.
Although this may seem a somewhat
lengthy process, it is preferable to
directly operating the mains device
via the thyristor - things can go
badly wrong unless the builder is
experienced. Dare we say, a shocking
time could be had by all.

-How it Works-
The title 'Movement Alarm' is a slight
misnomer really. The device doesn't
actually pick up movement but sound. The
sound of a drawer opening will tend to be of
a fairly low frequency, so the main part of
the device is a microphone followed by a
low-pass pre -amplifier. Q1 and Q2 form the
pre -amplifier which cuts off frequencies
above about 2kHz. A low frequency sound
picked up by the crystal insert is therefore
amplified and triggers the thyristor THY I.
RVI adjusts for varied levels of gain to
allow for a range of microphones and sound
levels.

As the supply is DC the thyristor latches
and holds the alarm or relay in its activated
position until the supply is turned off.

Diodes DI and D2 give an AND function
at the gate of the thyristor, thus disabling it
until both anodes are at positive potential.
fransistor Q3 forms a simple time delay
circuit holding the emitter of Q3 low for a
period of about 10 seconds after switch on.
During this time it doesn't matter what
sound is picked up and amplified by the
pre -amplifier, the thrysistor cannot be
turned on due to the DI and D2 AND gate.
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Figure 1. Circuit diagram of the HE Movement Alarm, ensure the thyristor THY1 is
connected the right way round.

R7
15k

89
470k

+9V

TO ALARM
OR RELAY

O

THY,

Now the smart ones amongst our
readers (and you must be smart to be
reading HE) will at this point be one
step ahead of us and thinking to
themselves - won't the alarm be
triggered as the drawer is shut by the
owner? Well, due to a disabling time
delay of about 10 seconds -
no! With typical HE efficiency we've

R8
1k0

thought of everything, haven't we?
All joking apart, this Veroboard

project really is quite a novelty being
so simple, easy to build and yet so
sensitive. A preset resistor caters for
different sound levels, microphones
and personal taste, while battery
operation can mean absolute
portability.
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Movement Alarm

1 3 4 5 6 7 1 9 10 11 12 13 14 15 III 17 11 19 20 21 22 23 24
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THY
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Figure 2. Connection detals and vesboard layout of the HE Movement Alarm. The crystal insert cay be of any convenient type, refer to
Building Site on page 26 to find out about versboard construction before you begin this project.

Parts List
RESISTORS (All 1/4W, 5%)
RI
R2, 6
R3, 7
R4, 5,8
R9

POTENTIOMETERS

RV1 220k Miniature horizontal
preset

6k8
100k

15k_
lk

470k

CAPACITORS
C 1 10u 16V electrolytic
C2, 4 100u 16V printed circuit mounting

electrolytic
C3, 680p polystyrene
SEMICONDUCTORS
Q1,3 BC182L NPN transistor
Q2 BC212L PNP transistor
THY 1 C106D Thyristor
D1,2 IN4148 Diode
MISCELLANEOUS
10 x 24 hole Veroboard, 0.1 inch.
Crystal microphone insert.
6 V Relay or solid state buzzer.
PP3 battery clip.
Case to suit

Buylines
The crystal microphone insert and solid
state buzzer can be obtained from most of
the usual mail order companies should you
have difficulties obtaining them locally.

None of the parts should be at all difficult
to find.

All components excluding case should
be available for around E7.

tykrrLE C06111116M13'N

4101N11,W CORIPVTER

Ofk LAST1i-111.1 4 -

IRINio-r To START WOki., u1i*I

4ta WeA AWAy 01,1 OUVoi

You...?

\OVID
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Above. Veroboard layout, the large black
circles show breaks in the copper tracks.
The smaller dots show the position of the
components.
Below. The completed Movement Alarm
shown with its case.

HE
Movement

Alarm

Construction
There's not a lot to be said really.
Veroboard is an easy method of
joining all the component leads
together in the right places. That is as
long as you insert the components in
the right holes and that you solder
them in carefully without joining
adjacent copper strips. Also
remember to cut the strips in the
correct places.

Of course, neatness is the key, try
to keep all components close to the
board, in this way short circuits are
minimised.

Finally, connect your battery and
go. The circuit is quite simple and
should work first time. HE

Hobby Electronics, August 1980



13EFiSTZES
MOH) 1.-DOK MERE , you

Stuf.k. MAWINE!

r -

Pge yrs Flo coo 'too
saugirAAA YouR 104K.
cift'Es AT ro6, SrfuE,A!!

^EA' 4'1

CB
CITY

PROUDLY PRESENT

itilkACCESSORIES
CATALOGUE
SHOWROOM

Telephone:
ALDERSHOT
0252 318141

Monday -Saturday
9 a.m.-6 p.m.

(NO RIGS)

Hobby Electronics, August 1980

Our catalogue contains small metal
enclosures for every application

including the attractive new G range
cases, with unique integrated chassis

and sloping visor front and the
inexpensive kit -form Veropak. We've
also got circuit boards, accessories,

module frames and plastic boxes - all
to the highest standard to give your
equipment the quality you demand.
Send 40p to cover post and packing

and the catalogue's yours.

pro
VERO ELECTRONICS LTD RETAIL DEPT.
Industrial Estate, Chandler's Ford,
Hampshire S05 3ZR
Tel: (04215) 62829
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NEW ***** Star Buys ***** FROM CASIO
We predict that this stylish watch will be

a best seller!

CASIO
F300

SPORTS
CHRONO

ONLY
£12.95

Hours, minutes, seconds, am /pm, day and date. Automatic
four year calendar. 1/100 second chronograph to 12 hours,
measuring net, lap and first and second place times.
Backlight. 2 year lithium battery. Water resistant resin case
with stainless steel trim. Mineral glass. A rugged, lightweight
watch and chronograph for the sportsman.

F200 SPORTS CHRONO
NOW £10.95

CASIO
110QS-37B

As F-300 above but with chromep-
lated case and stainless steel
bracelet.

RRP £19.95

ONLY
£17.95

111QS-34B. Similar to above but without
stopwatch function £14.95.
F -8C. Resin cased version £8.95

NEW SEIKOS
SOLAR ALARM

CHRONO DER 028

Provisional specification. "Silver
Wave" 100m water resistant. OK for
swimming, skiing, etc. Comprehens-
ive display, programmable weekly
alarm, interval countdown alarm,
hourly chimes. 1 / 100 sec. stop-
watch. 10 year rechargeable battery.

ONLY £69.95

DFT 032. "'Silver Wave'' alarm chrono
£49.95
OTHER NEW SEIKOS - SAE for details.

OVER 35 WATCHES TO CHOOSE
FROM!

ILLUSTRATED CATALOGUE
Casio and Seiko products. Send 25p to. TEMPUS
(Information and Service Centre), 19-21 Fitzroy Street,
Cambridge C81 1EH

Something to sing about with twelve
programmed melodies!

CASIO
M L90

MELODY
MAKER

RRP f21 95

ONLY
£19.95

Clock, hourly chimes, calendar to 1999. Alarm 1 7 different
melodies, changing daily, a fixed melody or buzzer. Alarm 2:
a fixed melody or buzzer. Date memory 1: "Happy Birthday".
Date memory 2: "Wedding March" or "Drinking Song". On
December 24/25 plays "Jingle Bells". Calculator with
11 -note keyboard, full access memory, square roots, %,
7/32 X21/2 X41/2 inches. Wallet. 1 year batteries.

You asked for a metal version of the best
selling C-80. Hevm,yers1

CASIO
C-801

Watch
Calculator
Stopwatch
Dual time
RRP £34.95

ONLY
£29.95

Finger touch keyboard. Hours, minutes, seconds, am /pm
and day. Day, date, month calendar pre-programmed to
2009. Professional 24 hour stopwatch measuring net, lap
and first and second place times to 1/100 second. Dual time
(24 hour). 8 digit calculator. Backlight. Water resistant
chrome plated case with stainless steel bracelet.

C-80 Black resin cased version £24.95

PLEASE NOTE
Casio s guarantee is ONLY valid if goods
are purchased from an authorised dealer.
Authorised dealers are easily recognised
because they do not advertise goods
below a minimum price (our price). Casio
will ONLY supply authorised dealers

Nevertheless we promise to BEAT (sens-
ible) lower prices on the spot if the adver-
tisers have stocks.

OUR BEST SELLING
CALCULATOR

FX-8100
1 YEAR BATTERIES
Hours, minutes, seconds, am/
pm, day. Calendar pre-
programmed to year 1999. 24 -
hour alarm. Alarm timer, interval
timer, or 1/100 second stop-
watch; net, lap 1st and 2nd
place. Fractions, %, cube roots;
5 levels parentheses, hyperbo-
lics. standard deviations, co-
ordinates, conversions.
X toY, Xto M.

x23/4 x51/4" (RRP E27.95)

ONLY £24.95

OTHER CALCULATORS
LC 781 £8.95. MC.34 E11.95. HR 10 E29.95. With
clock, etc. CQ.82 £13.95. PW.81 £14.95. AQ.1500
£14.95. AC1.2200 £19.95. MG.12 £19.95. ML.71
E22.95. ML.81 £22.95. ML.82 £19.95. Scientific., with
clock FX.7100 £24.95. Others: F X.81 E12.95. FX,100
£15.95. FX. 330 E15.95. FX-510 £19.95. F X-3 200
£21.95. FX. 501 P E54.95. FX.502P £74.95. FA 1

£19.95.

SPECIAL OFFER. We are now sole
suppliers of the Casio Master Pack
(RRP E1 7.95) and are giving one FREE
OF CHARGE with each FX.501P or
FX.502P purchased.

RETURN OF POST SERVICE
Postal and telephone orders received before 4 00 p m will normally be despatched the same day by FIRST CLASS POST.

Send your order by FREEPOST (2nd class post - no stamp required) Please phone urgent orders or use first class road.

PRICE includes VAT, P&P. Send your
Company Order, Cheque or P.O. or phone
your ACCESS or B'CARD number to: TEMPUS

EXECUTIVE ALARM
CHRONOGRAPHS

Full month calendar, tone control, hourly chimes

79CS-51 B
Stainless steel

(£44.95) £39.95

7911S-398
Chrome plated

(E34.95) £29.95
Hours, minutes, seconds. am /pm and date. Calendar
display. Day, date, month and year. Monthly calendar from
the year 1 901 to 2099. 1/10sec stopwatch to 1 2hrs. Net,
lap 1st & 2nd 24 -hour alarm with 10 step tone control.
Hourly chimes, backlight, lithium battery

8.6mm thick. Mineral glass, water resistant.

81QS-35B ALARM
CHRONOGRAPH

Now available from stock again

Stainless steel, mineral glass. Water
resistant. 5 YEAR BATTERY. Hours,
minutes, seconds, day and day, date,
month and year. 12 or 24 hour
display. 24 hour alarm, hourly
chimes. Stopwatch from 1 / 100
second to 7 hours; net, lap and 1st
and 2nd place times.

(£34 95) £29.95

Now available gold plated 81QGS-35B
£34.95

MANY OTHER CASIO WATCHES
AVAILABLE FROM STOCK.

LADIES MODELS FROM £12.95

Tempus (Dept. HE)
FREEPOST, 164-167 East Road
Cambridge CB1 1BR. Tel. 0223 312866
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Micros
Are Easy!
In this month's Chit -Chat, Ron Harris
pulls the shrouds of mystery away from
MPUs to reveal just another component!

MICROPROCESSOR is a word you
will find difficult to avoid these days.
Home computing is a rapidly expan-
ding hobby and any self-respecting
office or school has to be equipped
with a computer - of whatever size -
or risk a trip to Coventry.

The aim of this article is to explain
what a microprocessor - MPU for
short - is, and how it fits into a
microcomputer system. Next month
Ian Sinclair will be weighing in with a
major new beginners' series called

-Into Digital Electronics" which will
be starting with basics and leading
you simply and logically (ouch!) into
the mystical world of the MPU.

The most difficult thing to compre-
hend in the field of computing is the
jargon its disciples throw around so
freely. Once you understand it, of
course, it's as clear as day - but how
do you get started?

Well, this is as good a place as any,
so . .

Above: a close up of the main PCB of the Tangerine Microtan 65 computer system. The
MPU here is the largest of the ICs, to the right of the picture. Most of the other chips are
memory. The full Tangerine system is seen in the heading photo.

Logical Gateways
An MPU is nothing more than an

adaptable integrated circuit which can
'impersonate' any one of a set of
different types of logic circuit when
told to do so. The instructions for what
it is supposed to look like to the sur-
rounding circuitry, at any given mo-
ment, comes from the program sup-
plied by the user. This program is kept
in the computer system's memory,
without which the MPU is totally use-
less.

An instruction is passed to the
MPU as a 'pattern' of voltages on its
pins. These voltages are at one of two
levels, HIGH or LOW.

A typical MPU uses eight voltages
to understand its instructions and any
specific pattern will be called a
"byte'", or "instruction word".
Manufacturers publish a list of these
patterns, and what they mean to the
MPU, calling it an "instruction set'

Exactly what the MPU can pretend
to be is built in by the manufacturer
and will vary a little from IC to IC, but
we can look at some of the more
common varieties.

What To Be Or Not To Be
The first and most common func-

tion is an AND gate. When in this
guise, an MPU monitors two voltages
to see if they are both high, and pro-
duces an output only when they are.

This can be closely compared to,
say, a person's decision to take a drink
of water from a cup on a table. Two
conditions exist - the first is whether
the person is thirsty or not, and the
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Voltage A Voltage B Output?
Low Low No
Low High No
High Low No
High High Yes

DUAL INPUT MULTIPLE INPUT

Above: the symbol used for an AND gate in
circuit diagrams. Two inputs are standard
and four such gates would comprise one IC.
Above that is the output, or truth, table for
such a circuit.

second is whether the cup actually
has water in it. Only if both conditions
are satisfied will the drinking action
occur.

For example, an MPU controlling a
burglar alarm might have to decide
whether a door was open or not, as
well as whether or not the alarm had
been set. If the answer to both is YES
it can ring the alarm bell.

A second type of logic gate is the
OR circuit. Again this does exactly
what its name implies, and if we
return to our two voltages, an output

be obtained if one OR the other of
these is high, i.e.

Voltage A Voltage B Output?
Low Low No
Low High Yes
High Low Yes
High High Yes

Above: truth table and circuit symbol for an
OR gate. As with the AND gate, ICs are
readily available containing four dual -input
circuits in one package.

If the program has told the MPU in
our mythical burglar alarm to look at
things as an OR gate now, if either a
door OR a window is open, the bells
will ring. It would be useful as a
second inspection, perhaps after it
has checked to see if the alarm is
switched on.

With proper program control the
MPU could first check out the circuit
as an AND gate, then move on to an
OR consideration if all is well - and
go back again if it isn't! Repetitive but
highly accurate.

Branching Out
This brings us to consider a third

ability, that of being able to carry out a
task, depending on certain conditions
being met. Making the MPU run back
around a set of actions until they are
met, is called a "loop- and is a very
useful program trick.

MPUs can only handle one job at a
time and so they are by nature slower
than a handful of ICs all dedicated to
being AND or OR gates permanently.
Slower, but infinitely more flexible.

If the job requirement changes, all
the MPU needs is a new program. The
dedicated ICs would all need rewiring,
i.e. a complete circuit rebuild!

In order to carry out the program
instructions the micro "(MPU)"
needs some help. It needs a system to
work in. The block diagram below
shows one such (simplified) system.

The keyboard and VDU (Visual
Display Unit) are there solely so that
the user can give the MPU instruc-
tions and be sure that it has correctly
understood them. If the program is
already in the memory, they are not
needed at all!

This 'memory' is for storing bits of
information that the MPU will need to
complete its tasks, i.e. data and pro-
gram. It can be of two types - RAM
(Random Access Memory), which
generally loses the information when
switched off, and ROM (Read Only
Memory) which is not alterable by the
user and contains things such as pro -

TIMING
LOGIC

gram language and a monitor, which
'checks up' on the MPU in the course
of its duties. The information in the
ROM remains intact regardless of
whether or not power is applied to the
system.

Memory size is normally quoted in
kilobytes i.e. 8K is eight kilobytes of
information storage. This means that
approximately eight thousand
'patterns' of voltages can be
remembered by the machine. A very
long program!

Clocking In And Out
All parts of the system have to work

together at the same rate, not only to
provide the MPU with information at
the precise moment it is required, but
also that the MPU can supply an
output at the right time. Information
- in the form of voltages - has to be
shifted around the system with per-
fect timing, and this timing is set by
the system clock. This must be highly
accurate and very fast. A normal
speed of operation would be around 2
MHz, or two million changes per
second. The MPU might thus alter its
mode of working this many times in a
second.

The interface is simply to allow the
voltage changes occurring at the
MPU to affect the world outside the
box and at its simplest could be a
basic relay, switched by the MPU. In
the burglar alarm, for example, this

MPU CHIP

02

:DAT

U
RAM

VIDEO
LOGIC

VDU

,--
ROME!

BUFFERS

JJ

PROGRAM'
INSTRUCTION

KEYBOARD

CONTROL DATA

OUTSIDE WORLD
Above: a typical computer system in simplified block diagram form. The ROM (Read Only
Memory) and RAM (Random Access Memory) is there to allow the MPU to store
information - either programs or data - for later use when it needs it. The program
instructions can come from memory, or direct from the keyboard. Information is presented
to the outside world as voltages , either data or control.
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Above: the end result. This particular computer is a Zenith Z89, which uses two MPUs - one
is there just to make the keyboard more efficient and easier to use. Printer interface is
built-in too.

Chit -Chat
might power the bell when told to do
so by the micro.

This output adaptor is needed be-
cause the voltage levels in the system
are too small and change too rapidly
to do much work outside. The MPU
needs to be sheltered, or buffered,
from the big bad world! About the
most common adaptor would be used
to enable the MPU to control a printer
and the interface for this could be
quite a complex circuit in itself.

Summary
Not much to it after all, is there? An

MPU is simply a flexible work tool
which can be adapted to do many
different jobs by its controlling pro-
gram. In order to work at all it needs a
memory to store information and
some sort of adaptor between it and
the real world.

One final point I have to make, can
we at HE at least, not refer to MPUs as
'the silicon chip' PLEASE? Of course
they ARE produced on silicon but so
are most other ICs. The equivalent
would be to start calling all cars
'Fords'. HE

ELECTRONIC GAMES
r ATARI

se; -
SPECIAL PRICE

£86 + VAT

rSPACE
INVADERS

HAND HEWS - CARTRIDGES
ATARI ACETRONIC
PRINZTRONIC

RADOFIN DATABASE etc.
We keep a lull range,
Send for cartridge lists sonny which

Lmachlne you own.

INTELLIVISION MATTEL

£173.87 + VAT

Available August 1980
This is the most advanced TV
game in the world.
Expandable
next year into a full
microcomputer.
COLOUR CATALOGUE
AVAILABLE WITH
DETAILS ON ALL THE
CARTRIDGES

BRIDGE
COMPUTER

* Plays 1/2/3 or 4 Hands
* Problem Mode
* Audio Feedback
* Instant Response
* Auto storekeeping

DRAUGHTS
COMPUTER

Solves Problems
Rejects illegal moves
2 level machine
£43 + VAT
4 level machine
£77.78 + VAT

MAIL ORDER SERVICE - Free postage & Packing
TELEPHONE & MAIL ORDERS - accepted on
Access * Barclaycard * American Express * Diners Club
CALLERS WELCOME - at our shop in Welling - Demonstrations daiiN,
Open from 9am-5pm Mon -Sat (9am-1pm Wed)
GUARANTEE - Full 12 months + After Sales Support,
We have comprehensive brochures on all products. Please iet us know what you are Interested so and we cull send you detwied ocn.,es AND
32 page catalogue covering most games on the market.

CHESS

Send for further details.

COMPUTERS

NEW RANGE
AVAILABLE
AUGUST 1980
We specialise in
computer chess
machines & stock
over 13 different
models from
£20 to £300

BACKGAMMON

From £38 to £108

OMAR 1
OMAR 2
CHALLENGER
GAMMONMASTER

Send for further details.
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*
*

*
*

.*

CHEAP TV GAMES
TELEPHONE ANSWERING MACHINES
AUTO DIALLERS
CALCULATORS
DIGITAL WATCHES
PRESTEL
HAND HELD GAMES

r_1.1 i');.1 Jj
SILICA SHOP LTD., Dept. HE 8
102 Bellegrove Road
Welling, Kent DA16 3QF
Tel: 01.301 1111

TELETEXT
Lii21321:11a

RADOFIN
TELETEXT
Add on Adaptor

£199 + VAT

27 TUNE
DOOR
BELL
£17.13

+ VAT

FREE
CATALOGUE

For a tree cooy

°our
32 age

catalogue,
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Silica Shop
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Hobby Electronics, August 1980 55



All these
advantages...

 Instant all-weather starting
 Smoother running
 Continual peak performance
 Longer battery & plug life
 Improved fuel consumption
 Improved acceleration/top speed
 Extended energy storage

..in kit form
SPARKRITE X5 is a high performance, top quality inductive
discharge electronic ignition system designed for the electronics
D Y world. It has been tried tested and proven to he utterly
reliable. Assembly only takes 1-2 hours and installatiini
even less due to the patented 'clip on' easy fittinl

The superb technical design of the
Sparkrite circuit eliminates problems of the
contact breaker There is no misfire clue to
contact breaker bounce which iseliminated
electronically by a pulse suppression
circuit which prevents the unit firing if the
points bounce open at high R P M
Contact breaker burn is eliminated by
reducing the current by 95% of the norm

There is also a unique extended dwell 
circuit which allows the coil a longer
period of time to store its energy before
discharging to the plugs The unit includes
built in static timing light. systems function
light, and security changeover switch
Will work all rev counters

Fits all 12 v negative -earth vehicles
with coil/distributor ignition up to 8 cylinders.
THE KIT COMPRISES EVERYT HIND NEEDED
Die pressed case Ready drilled. aluminium extruded
base and heat sink, coil mounting clips and accessories All kit
components are guaranteed for a period of 2 years from date of
purchase Fully illustrated assembly and installation instructions ;Tr p
included.

Roger Clark the world famous rally driver
says"Sparkriteelectronic ignition systems
are the best you can buy"

111
Z. SINFRilita

HIGH PERFORMANCE
.ANAose ELECTRONIC IGNITION

IPhone your order with Access or Barclaycard

Inc V A T and P P QUANTITY RECTO

Electronics Design Associates, Dept. HE /8
82 Bath Street, Walsall, WS1 3DE. Phone: 109221 614791

Name

Address

X5 KIT f16.95
ACCESS OR BARCLAY CARO No.

56

I enclose chequens for

Cheque No.

Send SAE if brochure only required.

H.E. PROJECT KITS
Microbe R/C System (less Servos) ZD45
Fog Horn ZD44
*Egg Timer ZD43
Mini Clock ZD10
5080 Pre -Amp ZD11
Track Cleaner ZD12
*R/C Speed Controller ZD3
Hobby Corn ZD8
Electronic Ignition ZD2
Digital Frequency Meter ZD9
Passion Meter ZD6
Wind Indicator ZD42
Infra Red Remote Control ZD7
Scalextric Lap Counter ZD41
Crosshatch Generator ZD4
Digi-Die ZD5
Ring Modulator ZD1
Scalextric Controller ZD39
Bargraph Car Voltmeter ZD40
Guitar Tuner ZD38
*R2 D2 Radio ZD37
Tantrum ZD33
Hobbytune ZD34
Multi Option Siren ZD36
Analogue Audio Frequency Meter ZD35
Combination Lock ZD29
*Starburst ZD30
Lamp Dimmer ZD31
Ultrasonic Switch ZD32
Constant Volume Amplifier ZD28
Injector Tracer ZD27
LED Tachometer ZD26
Baby Alarm ZD25
Points Switch ZD24
Linear Scale Ohmeter ZD23
Shark ZD22
G.S.R. Monitor ZD19
Envelope Generator ZD20
Drill Speed Controller ZD21
White Noise Effects Unit ZD18
Parking Meter Timer ZD17
Digibell Project ZD16
Variable Power Supply 0-30V 1 AmpZD15
Audio Mixer ZD14

OTHER KITS
Ioniser with case and accessories ZD13
*100 Watt Amplifier USBs 2xLM391 ZA3
*Analogue Reverb USBs

1xSAD1024 ZA35

All kits supplied with P.C.B. and Cases.

Items marked * no cases supplied.

p

June 80 17.50
June 80 4.50
June 80 6.50
May 80 26.00
May 80 32.00
May 80 7.75
April 80 9.60
April 80 28.60
April 80 18.25
April 80 27.75
Feb 80 5.00
Feb 80 9.00
Feb 80 19.35
Jan 80 52.50
Jan 80 11.25
Jan 80 5.50
Dec 79 8.50
Dec 79 21.50
Dec 79 6.60
Nov 79 8.50
Nov 79 8.60
Oct 79 37.50
Oct 79 18.00
Oct 79 10.50
Oct 79 15.00
Sept 79 12.50
Sept 79 14.50
Sept 79 6.50
Sept 79 21.00
Aug 79 11.50
Aug 79 4.50
Aug 79 14.75
July 79 13.50
July 79 12.50
July 79 14.00
July 79 22.75
June 79 10.50
June 79 11.79
June 79 7.00
May 79 16.85
May 79 6.70
May 79 5.00
May 79 30.00
Dec 78 20.30

18.00
15.50

25.00

If you do not have the issue of H.E. which contains the
Project, we can supply a reprint at 40p extra orders. Please
add 30p post and packing. Add 15% VAT to total order.

Callers please ring to check availability of Kits.

T. POWELL
306 ST. PAUL'S ROAD

HIGHBURY CORNER, LONDON, N.1
TELEPHONE: 01-226 1489

Access Visa accepted
Shop hours: Mon. to Fri. 9-5.30. Sat. 9-4.30
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Gas Detector
Protect your floating or mobile home from a big bang with the HE Gaztec gas
monitor. A device to warn you of the presence of combustible gas, which
incorporates a low voltage indication to warn you of a poor battery condition

THE INITIAL AIM of the project was
for an alarm to operate when the
amount of cooking gas in the
atmosphere increases past a
predetermined level. Obviously this
makes the device suitable for use in
boats or caravans to detect if the
level of gas (due to leakage) is
reaching combustion proportions.
However, propane, butane, natural
and town gas will all trigger the
alarm before their danger levels are
exceeded so the HE Gaztec is not
restricted only to use in boats and
caravans.

The power requirement of the
device is minimal, 1 2VDC thus
allowing its use in a boat or caravan
(car battery). To ensure utmost safety
the device emits a warning when the
battery voltage drops below 11 volts,
at which time the owner knows it's
time to recharge the battery.

Use is made of a special gas
sensing transducer. Inside the unit
is a heated filament. The voltage
across this filament varies with the
level of combustible gas in the
atmosphere. Modern instrumentation
and transducer measuring
techniques are utilised to detect
when the level of gas increases
towards danger proportion and to
trigger a loud piercing alarm.

The HE Gaztec is a potential
life-saver using four common ICs and
one transistor in a simple yet
ingenious circuit (mounted on one
PCB) which fits neatly into a readily
available plastic moulded case.
Without doubt, the HE Gaztec is the
best gas detecting project to appear
on the hobbyist scene.

Construction
With our PCB design construction it's
easy. Start by cutting out the part of
the board which is to fit round your
alarm device. The size of the cut-out
depends on the actual size of the
alarm which you use, but the
semi -oval shape seen on the PCB
layout defines the maximum area

HE

This good looking piece of electronic wizardry could end up saving your life one day.
The metallic "nose" at the top is the gas sensor and the round black object underneath
it is the solid state alarm.

which can be cut out without
possibly affecting the circuit itself.

Next, all resistors, capacitors and
IC sockets should be fitted followed
by ICI, Q1 and the diodes. All
connections to and from the board
are best made at this stage. Make
sure that the connections to the gas
sensing transducer are correct - this
is most important!

Finally, fit the remaining ICs into
their sockets being careful not to
damage IC3 and 4 by static
discharge as you handle them.

Setting up is not difficult. Turn the
preset RV1 rully anticlockwise.
Connect your HE Gaztec to the 1 2V
battery. Slowly turn the preset
clockwise until the alarm sounds.
Push the "clear" pushbutton and the
alarm should stop. Turn the preset
just a fraction anticlockwise - the
device is now set.

You can test the under -voltage
warning by running the unit from a
9V battery. Approximately every 40
seconds the alarm should sound,
only for an instant.

SIDE VIEW OF
GAS SENSOR
SHOWING SECTION

UNDERNEATH
VIEW

COMPENSATING
ELEMENT

SENSING
ELEMENT

The heart of Gaztec, the gas sensor itself,
which is glued to the lid of the case with its
leads protruding through.

A word of warning - do not test
your detector, by holding the sensor
in a continuous flow of gas such as
that from a cigarette lighter. The
heated element can easily burn out in
these conditions.
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STABLE
VOLTAGE

zi]
GAS

SENSOR

SENSOR
COMPARATOR

0-C)
+12V

BATTERY

BATTERY
COMPARATOR

BISTABLE
LATCH

ASTABLE
(1 pulse

every 40 secs)

Fig. 1. A comprehensive system diagram of HE Gaytec, showing all important parts of
the circuit as blocks. By referring to the How it Works section and the circuit diagram
on page 59 along with this, the mode of operation should be easily understood.

Fig. 2. Below. The overlay of the printed
circuit board whose foil pattern can be
found on page 73. The oval shape at the
bottom of the overlay should be cut out
first, before any components are inserted.
Make sure that all integrated circuits are
inserted correctly.

2
tc< -

0 -I
<

+12V

OV

Buylines
A complete list of all components, bar the
case, is obtainable from Technomatic, who
advertise with us, at the very reasonable
price of E17.

The case is model CM5 125K from OK
Machine -Tool (UK) Ltd, Dutton Lane,
Eastleigh, Hants.

HE OV8 DEIECIOL1

0

TO
P B1

IMPLE

TRANSISTOR
SWITCH

ALARM

-Parts List
RESISTORS(all NW 5% except where stated)

R1,2 10k
R3 8k2
R4 12R 1/2 watt
R5,7,8 lk
R6,11,12,

15,17 100k
R9 479k
RIO 33M High ohmic thick film

resistor
R13,16 4k7
R14 3k3

POTENTIOMETERS

RV1 10k Miniature horizontal
preset

CAPACITORS

C I 220u
C2 100n
C3 2u2
C4 220n

16V electrolytic
polyester
polycarbonate
polyester

SEMICONDUCTORS

ICI 7805 5 V voltage regulator
1 Amp

IC2 741 Op Amp
IC3 3130 Mos-fet Op -Amp
IC4 4001 Quad, -2-input NOR

gates
Q1 TIP121 Darlington transistor
DI IN4001 1 Amp diode
D2,3 IN4148 Diode

MISCELLANEOUS

Gas Sensor see Buylines
PB I Push -to -make,

momentary action
12 V Solid State alarm
Case to suit - see Buylines
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° 0101+12V

0

Gas Detector

Cl
220u

ICI

R2
10k

C2
100n

R4
12R
AW

OR
160

RIO
33M D2

-1~44E.
RI1
100k 03

0-ANV-10+-6

C3 6
2u2

GAS SENSOR

57
1k0

L__

Fig. 3. The circuit diagram or schematic of the Graytec gas detector.

-How it Works-
Taking a look at the block diagram of Fig 1
the HE Gaztec assumes a somewhat frien-
dlier appearance. By cross referring from
the schematic to the block diagram the
circuit should be easily understood. The gas
sensing transducer has a stable voltage of
exactly 3 volts applied across it derived
from ICI, a voltage regulator and dropping
resistor R4.

The voltage at the output of the sensor is
compared with a portion of a stable voltage
(from the preset RV1) by an op amp
circuit called (remarkably) a comparator.
When gas is in the surrounding atmosphere
the voltage at the output of the sensor
increases causing the output of the compa-
rator to jump to a high position. This
triggers a bistable latch formed by IC4 a
and b, which in turn holds transistor switch
Q1 on until the "clear" button is pressed.

Q1 can also be turned on by the astable
formed around IC4c and d, so that it is on
for approximately 200mS every 40 secs.
This astable can be disabled or enabled, i.e.
stopped or started, simply by the output of
IC2, another comparator, which compares
the junction of RI and R3, a voltage divider,
with the stable voltage from IC 1. Whenever
the voltage at the junction falls below 5
volts (the voltage of the regulator) then the
astable is turned on. Therefore, a low
voltage from the battery causes the alarm
to be sounded but so as not to drain any
more current from the battery than
necessary, it is sounded regularly every so
often. This also differentiates from a de-
tection of gas.

R9
470k

RI3
4k7

R14
3k3

NOTE:
ICI IS 7805
IC2 IS 741
IC3 IS 3130
IC4 IS 4001
0115 1N4148
D2& 3 ARE 1N4001
01 IS TIP121
GAS SENSOR; SEE BUYLINES
ALARM IS 12V AUDIBLE WARNING DEVICE

C4
ion

CS
220n

I

PB1
CLEAR

ALARM
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WEST HYDE CASES FOR H.E. PROJECTS
Power Supply Unit (May 1979) Order Code SWF 222L
Digibell Project (May 1979) Order Code MIN 020 +020A

Baby Alarm (July 1979) Order Code BOC 440
Scalextric Lap Counter (January 1 980) Order Code BOC 670

Crosshatch Generator (January 1980) Order Code SAM 003
System 5080A Amplifier Module (March 1980) Order Code ACE 100K

System 5080A Power Supply (March 1980) Order Code MD4 01K
Hobby Corn (April 1980) Order Code PR B CTB1

PLEASE SEND FOR OUR FREE

80 -PAGE CATALOGUE & PRICE LIST

System 5080 Pre -Amp (May 1980). Order Code Ace 300K
L.C.D. Clock (May 1980) Order Code BOC 706B

Car Power Booster. (June 1980) Order Code ACE 100K

THE BIGGEST SELECTION OF CASES IN EUROPE

WEST HYDE141013AWARD

/Mr
WEST HYDE DEVELOPMENTS LIMITED. UNIT 9. PARK STREET INDUSTRIAL ESTATE, AYLESBURY, BUCKS. TEL. 0296 20441

Firestilt
ANTENNAS

I

MODEL KW2 £14.40
2' 5/8 + wave 3dB gain. Fire-
power rating - 100AM watts,
200 SSB.

MODEL KW3 £15.55
3' 5/8 + wave 6dB gain. Fire-
power rating - 300AM watts,
600 SSB.

MODEL KW4 £16.70
4' 5/8 + wave 6dB gain. Fire-
power rating - 400AM watts.
800 SSB.

MODEL KW5 £17.55
5' 5/8 + wave 6dB gain. Fire-
power rating - 500AM watts,
1000 SSB.

MODEL KW7 £20.15
7' 3/4 + wave 6dB gain. Fire-
power rating - 700AM watts,
1400 SSB. + Base/Cable.
 27MHz = 120 Channel Plus
Tunable to 10 Meters.

UNTIL C.B.IS LEGALISED WE
DO NOT SUPPLY RIGS.

C.57414110440.

REBEL 500
£10.95

We stock a very large selec-
tion of CB Accessories. If
what you require is not in
stock we will gladly order.
DV27
DX27
5/8 HELICAL WHIPS
FULLY DISGUISED
ANTENNAE
BASE STATION ANTEN-
NAE
STARDUSTER ETC.
SWR METERS
POWER METERS
POWER SUPPLIES
SLIDE MOUNTS
SUPPRESSION KITS
MAGIC MIKES
POWER MIKES
ANTENNAE MATCHERS
SPLITTER BOXES
 C.B. BOOKS
Big Dummy's Guide £2.75
CB Lingo Bible £2.75
Best Book on CB £3.95
CB Yearbook 1980 £2.25
+ 25p per book p&p

Citizen Band, Antennas and Accessories
for Marine, RV, Truck, Auto, Van

Motorcycles . . . Mobile and Indoor/
Outdoor Base Applications

10-4 Good Buddies

Come to us for your
Car Spares - Accessories - Customizing Equipment

TEL: CHERTSEY (STD 09328) 62556
229 CHERTSEY ROAD

ADDLESTONE, SURREY
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Books from the HE Book Service
28 Tested Transistor Project

£1.55
Richard Torrens. The projects
can be split down into simple
building blocks which can be
recombined for ideas of your
own.

Electronic Projects for Be-
ginners £1.65
F. G. Rayer. Divided into 'No
Soldering Projects,' Radio and
Audio Frequency, Power Sup-
plies and Miscellaneous.

Practical Electronic Calcula-
tions and Formulae . £2.55
F. A. Wilson. A valuable
reference for the home and
laboratory, containing all the
most frequently used, and
some of the less well-known
electronic formulae and calcu-
lations.

Popular Electronic Projects
£1.75

R. A. Penfold. A collection of
the most popular types of
circuits and projects using
modern, inexpensive and freely
available components.

POPULAR ELECTRONICS
BOOKS
Sinclair, I. R., Introducing
Electronic Systems . . £1.95
Sinclair, I. R., Introducing
Amateur Electronics . £1.65
Sinclair, I. R., Electronic Fault
Diagnosis £3.55
Sinclair, I. R., Repairing Pocket
Transistor Radios . . . £2.60
Sinclair, I. R., Oscilloscope In
Use £3.10
Sinclair, I. R., Understanding
Electronic Components £4.20
Sinclair, I. R., Understanding
Electronic Circuits . . £4.20
Kitchen, H. T., Handtools For
Electronic Workshop . £2.95
Kitchen, H. T., Electronic Test
Equipment £5.20
Capel, V., How To Build Elec-
tronic Kits £2.35
Darr, J., How to test almost
everything electronic . £3.70
Brown, R. M., How to read
electronic circuit diagrams

£5.60

AUDIO
Earl, J., Audio Technicians
Bench Manual £3.70
Earl, J., Pickups and Loud
Speakers £3.70
Earl. J., Tuners and Amplifiers

£3.20
Earl. J., Cassette Tape
Recorders £5.40
Earl. J., ABC of Hi-Fi £4.35
Capel, V., Microphones In Ac-
tion £3.15

Digital IC Equivalents and
Pin Connections .. . £2.85
Adrian Michaels. Covers most
popular types and gives details
of packaging, families, func-
tions, country of origin and
manufacturer.

Radio Stations Guide £1.75
B. Babani and M. Jay. An inva-
luable aid to everyone with a
radio receiver helping them to
obtain maximum entertain-
ment, value and enjoyment
from their set.

IC 555 Project £2.05
E. A. Parr. Circuits are given for
the car, model railways, alarms
and noise makers. Also covers
the related devices 556, 558
and 559.

Second Book of CMOS IC
Projects £1.80
R. A. Penfold. Following in the
success of the original CMOS
projects book we present the
second volume covering all
aspects of CMOS technology
from multivibrators to trig-
gering devices.

Electronic Security Devices
£1.75

R. A. Penfold. Full of construc-
tional circuits covering the most
basic security systems to the
Ultrasonic and Doppler Shift
systems

How To Build Your Own
Solid State Oscilloscope

£1.80
F. G. Rayer. The book contains
concise practical instructions so
that even an inexperienced
hobbyist can construct a fairly
sophisticated instrument with
the minimum of difficulty and
expense.

50 FET (Field Effect Transis-
tor) Project £1.55
F. G. Rayer. Contains some-
thing of interest for every class
of enthusiast. Short Wave Lis-
tener, Radio Amateur, Experi-
menter or audio devotee.

Linear IC Equivalents and
Pin Connections .. . £3.10
Adrian Michaels. Gives most
essential data for popular de-
vices.

Essential Theory for the
Electronics Hobbyist £1.55
G. T. Rubaroe gives the hob-
byist a background knowledge
tailored to meet his specific
needs.

Beginners Guide to Building
Electronic Projects . £1.55
R. A. Penfold. Covers com-
ponent identification, tools,
soldering, constructional
methods and examples of
simple projects are given.

50 Projects using IC CA3130
£1.25

R. A. Penfold. Describes audio
projects, RF project, Test
Equipment, Household and
miscellaneous circuits.

50 Circuits Using 7400
Series ICs £1.65
R. N. Soar. The author has
managed to compile no less
than 50 interesting and useful
circuits using this range of de-
vices, covering many different
aspects of electronics.

Capel, V., Improving Your Hi-Fi
£3.65

Capel, V., Creative Tape Record-
ing £4.20
Hellyer, H. W., Tape Recorders

£4.45
Sinclair, I. R., Audio Amplifiers
For Home Construction £2.85

RADIO CONTROL
Drake, J., Radio Controlled
Helicopter Models . . £4.20
Jeffries, C. R., Radio Control
For Model Yachts . . . £3.85
Safford, E. L., Radio Control
Manual £2.60

COOKBOOKS
Tracton, K., BASIC Cookbook

£4.10
Lancaster, D., TTL Cookbook

£7.00
Lancaster, D., RTL Cookbook

£4.65
Lancaster, D., CMOS Cookbook

£8.20
Jong, W., IC Op Amp Cook-
book £10.00
Lancaster, D., T.V. Typewriter
Cookbook £7.75
Lancaster,  D., Cheap Video
Cookbook £7.00
Jong, W., IC Timer Cookbook

£7.50
Lancaster, D., Incredible Secret
Money Machine (a how to cook
book for setting up your com-
puter or technical business)

£4.95

QUESTIONS AND ANSWERS
SIMPLE AND CONCISE
ANSWERS TO MANY QUES-
TIONS WHICH PUZZLE THE
BEGINNER.
Coker, A. J., Q & A On Electric
Motors £1.90
Hellyer, H., Q & A On Radios
and T.V. £1.90
Hibberd, R., Q & A On Inte-
grated Circuits £1.90
Jackson, K., Q & A On Elec-
tricity £1.90
Brown, C., Q & A On Hi-Fi

£1.90
Brown, C., Q & A On Transis-
tors £1.90
Brown, C., Q & A On Elec-
tronics £1.90
Reddihough, J., Q & A On Col-
our T.V. £1.90
Miller, H., Q & A On Electric
Wiring £1.90

CONSTRUCTOR GUIDES
Graham, P., Simple Circuit
Building £2.70
Colwell, M., Electronic Dia-
grams £2.70
Colwell, M., Electronic Com-
ponents £2.70
Colwell, M., Printed Circuit
Assembly £2.70
Ainslee, A., Practical Electronic
Project Building . . £2.70
Colwell, M., Project Planning
and Building £2.70

BEGINNER'S GUIDE
Sinclair, I. R., Beginner's Guide
To Tape Recording . . £3.45

Sinclair, I. R., Beginner's Guide
To Integrated Circuits . £3.45
Sinclair, I. R., Beginner's Guide
To Audio £3.45
King, G. J., Beginner's Guide
To Radio £3.45
King, G. J., Beginner's Guide
To Television £3.45
King, G. J., Beginner's Guide
To Colour T.V. £3.45
Guilou, F., Beginner's Guide To
Electric Wiring £3.45

PROJECT BOOKS
Marston, R.M., 110 Cosmos
Digital IC Projects For The
Home Constructor . . . £3.95
Marston, R. M., 110 Wave
Form Projects For The Home
Constructor £3.95
Marston, R. M., 110 Op Amp
Projects For The Home Con-
structor £3.95
Marston, R. M., 110 Semicon-
ductor Projects For The Home
Constructor £3.95
Marston, R. M., 110
Thyristor/SCR Projects For The
Home Constructor . . . £3.95
Marston, R. M., 110 Electronic
Alarm Projects For The Home
Constructor £3.95
Marston, R. M., 1 10 Integrated
Circuits Projects For The Home
Constructor £3.95
Marston, R. M., 20 Solid State
Projects For The Car and
Garage £3.20
Marston, R. M., 20 Solid State
Projects For The Home £3.20

Note that all prices include postage and packing. Please make cheques, etc. payable to Hobby Electronics Book Service (in sterling only
please) and send to:
Hobby Electronics Book Service
Modmags Ltd * Prices may be subject to change without notice.
145 Charing Cross Road
London WC2H OEE

Hobby Electronics, August 1980 61



Op Amp Checker
Construct your own vital test equipment with HE. An ideal first-time project which
will be handy for many years to come.

The HE Op Amp Checker is a useful
device designed to give easy and
quick checking of IC operational
amplifiers having the standard 8 pin
DIL (Dual in line) package and pin
connection layout (or TO -99 types
with their leadouts formed into an 8
pin DIL configuration). The op amp is
inserted into a DIL socket situated on
the lid of the case and if it is working
an LED indicator flashes on and off
when a "push to test" switch is
operated. However, if the op amp is
faulty in any way the LED remains
either on or off, giving an instant
check on the op amp's state.

The device is simple to construct
and use and is very cheap, as it relies
totally on the operation of the IC
under test rather than any active
components of its own. A handful of
resistors, capacitors and an LED form
the circuit which is constructed on
veroboards. However, you could try
your hand at designing and making
your own P.C.B. if you wish, as the
circuit is quite a simple one.

00 0 000  00000000 00 0 0
050000500000000050000000
0 0 0 0. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

I  411 oooo 0000000000 00000000 0 00000000 0
0 0000800 0 0  000 000 0
000 000 0 00 0 0 5 0 0000000000000000000000000000000
000 0 00 00 00 0 00 0000 0000 0
000 00000000 0000 0000050 0
1 2 3 4 5 6 7 9 9 10 11 12 13 14 15 15 17 18 19 20 21 2223 24

Figure 1. The underside of the board
showing "break" points.

Figure 2. Board layout and wiring connec-
tions of the Op Amp Checker.

A
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00§8100
4

C2

00 000 0000000 000
HOLDER
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

'moo 0 0 0 0 0 0 0 0 0 0 0
0
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R1

A2 R1

1qp.
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Construction
As far as construction of the circuit
itself is concerned there is nothing
unusual. The veroboard layout is
uncluttered and neat, and builders
should find no problems to hold them
back. If you are not too sure about
the use of veroboard then take a look
at Building Site on page 26

However, our prototype has a
rather novel method to interface with
the outside world. We have used a
wire -wrap socket to "piggy -back -
with the IC socket mounted on the
veroboard. The wire -wrapping socket
is mounted on the top of the case -
after 8 small holes have been drilled
in the case to allow the eight wire
wrap tags to go through! Pushing the
veroboard up onto the wire -wrap tags
conveniently mounts the board as
well as making tne ncessary
connections between the op amp
under test and the rest of the circuit.
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P81
PUSH TO TEST

Cl
100n

R1
100k S 120k

R2
1k0

C2
io.

R3

IC
UNDER

7 TEST
6

R4
120k

LED1

R5
1k0

C3
10u

Figure 3. The circuit diagram of the Op Amp Checker.

Figure 4 shows the method of construction using a wire wrapping socket to provide
connections between the IC under test and the board.

R6
15k

R7
1k0

+9V

--How it Works=
The device being tested is connected up as a
non -inverting amplifier, with the non -
inverting (+) input biased by R3 and R4. RI
and R2 are a negative feedback network
giving a closed loop voltage gain of 101 times
(closed loop voltage gain equals RI plus R2
divided by R2). The open loop voltage gain of
an op amp is the gain without any feedback
applied - this is generally of the order of
100,000, a value much too high to be of any
use. Applying negative feedback reduces this
to a reasonable value - the closed loop
voltage gain. LED 1 is the LED indicator and
is connected to the output of the op amp via
current limiting resistor R5. The LED will
switch on when the output of the test device
is in the low state, and off when it is high.

R6 and R7 attenuate the output voltage of
the amplifier, giving a nominal sixteenfold
reduction in the output signal amplitude. C3
couples the output from the attenuator to the
non -inverting input of the test device, pro-
viding some positive feedback. If the test
device is functioning properly, the voltage
gain its provides will considerably more than
compensate for the losses through the atte-
nuator, and the circuit will oscillate at a
frequency of a few Hertz when SW1 is
operated and power is supplied to the circuit.
The repeated changes in the state of the
output will cause LED 1 to flash on and off,
indicating that the op amp is working cor-
rectly. Of course, a dud device would almost
certainly fail to provide any significant vol-
tage gain, and its output would then remain
in a fixed state.

ORDINARY
8 -PIN SOCKET

-Ve
0

WI REWRAPPING
8 -PIN SOCKET

VEROBOARD

Figure 4 shows this in detail. Be
careful that you get the veroboard
the right way round i.e. pin 1 of the
wire -wrap socket going to pin 1 of
the normal IC socket. Mount PB 1,
the test push button and LED 1, the
indicator LED into the front panel.

All that remains is to connect your
battery and find an op amp that
needs testing! HE

Parts List-
RESISTORS (all 1/4W, 5%)

RI
R2, 5, 7
R3, 4
R6

100k
IkO
120k
15k

CAPACITORS

CI 100n polyester
C2, 3 10u 10V electrolytic

SEMICONDUCTORS

LED I 0.2" Red LED

MISCELLANEOUS

10 strips x 24 hole 0.1" veroboard
PB1 - push to make switch
8 pin IC socket
8 pin wire wrapping socket
Case to suit
PP3 battery and clip

Buylines
Your local stockist should have all parts
which we specify, except possibly the wire -
wrapping socket, but most of the mail-order
companies who advertise with us may be
able to help.

The approximate, parts only (ie no case)
cost is £2.50.
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CBANTENNAS AND ACCESSORIES

- ... CB and
CB

monitor antennas
Accessories

r---

ANTENNAS
firestik' Citizen Band Fibreglass Antennas and Accessories

Watch for the new film
"SMOKEY AND THE BANDIT II"

for Marine, RV, Truck, Auto, Van and Motorcycle.starring BURT REYNOLDS and
rireStir ANTENNAS!

r

-'

CB MOBILE ANTENNA SERIES
and the Shakespeare fiberglass Super OAD

Big Stick base station antenna

=4= SWR METERS, NOISE SUPPRESSION FILTERS, T.V.I. FILTERS, CO -

ELECTRONICS PHASORS, ANTENNAS, LEADS AND NUMEROUS OTHER
ACCESSORIES.

-,

,I,Asr

dimMicrophones, Power Supplies, SWR Meters, Linear Amplifiers, Preamplifiers,

40 Antennas, Frequency Counters etc., etc

TELEX® MICROPHONES AND HEADSETS
.,

AND MICROPHONESTURNER® ANTENNAS

dm CB MOBILE AND BASE STATION ANTENNAS

K40 SPEECH PROCESSORS AND BASE LOAD ANTENNAS

WE ARE UK DISTRIBUTORS FOR THE MANUFACTURERS LISTED ABOVE AS WELL AS
MANY OTHER COMPANIES. WE BUY DIRECT FROM THEM WITHOUT ANY MIDDLEMEN
SO THE PRICES WE CAN OFFER ON THEIR PRODUCTS ARE SOME OF THE BEST IN THE
COUNTRY AND THEIR RANGE IS VAST. COME AND SEE US IT MAKES SENSE!

**SEND £1 FOR A COMPREHENSIVE CATALOGUE 1k-*

---4---
103 High Street, Shepperton,

WNTJO I Middlesex TW17 9BL, England.

Tel:
Ltd. Walton -on -Thames (STD 09322) 48145

COMMUNICATIONS EQUIPMENT DISTRIBUTORS

UK UK RETAIL OUTLETS IN SELECTED
AREAS STILL BEING SOUGHT

**UNTIL RIGS BECOME LEGAL
WE ARE UNABLE TO SUPPLY
THEM **
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Breaker
One
Four
Send any news, comments or information you may have to:
Breaker One Four, Hobby Electronics, 145 Charing Cross
Road, London WC2H OEE.

All quiet on the CB front, no news is good news - or is it. Rick Maybury looks at the
latest happenings on the CB and Open Channel scene

INCREDIBLE, that's the only work that adequately
describes the response to our National Directory of
Handles. Over twelve thousand of you have submitted
your handle. Our problem is that it's absolutely impos-
sible for us to include it as a free supplement. Before you
go shouring 'foul' consider this, if we use the smallest
practical type size we can get around 150 names per
page, it doesn't take a degree in mathematics to work
out that we'll need around 60 pages of HE to take them
all. I don't think that would go down too well with our
printers.

Our aim now is to produce the Directory as a 'Special'
in its own right. To make it really worthwhile we're going
to include a couple of features and general information
on the CB scene in this country. Compiling the list has
proved something of a headache so we're using one of
our office computers to sort out the names alphabetically
and allocate each handle a number. Obviously all this is
going to take time, we anticipate publication around
September, hopefully we'll be announcing the date and
cover price next month.

Open Channel

Still no news on the arrival of Open Channel, various
rumours are flying around for another announcement,
January 1st, '81 is the most popular so far. The Green
Paper discussion document has yet to appear, it may
well be available by the time you read this. You can make
sure of your copy by pestering your local HMSO (Her
Majesty's Stationery Office) or by writing to the Rt Hon
William Whitelaw (usual address, Houses of Parliament,
Whitehall, London SW1), he should be able to tell you
when. While you're at it you may like to tell Mr Whitelaw
how distressed you are at having to wait for so long, you

could also impress upon him that the Government is
losing an awful lot of money through not collecting
license fees, VAT etc.

Trafalgar Demo

As luck would have it the Trafalgar Square Demonstra-
tion will have been and gone by the time you read this (a
full picture report next month of course), at the time of
writing it looks set to be the biggest so far. Doubtless
there will be other demonstrations in the coming
months. Time and again people have asked us why we
do not give more warning of these events (the usual
excuse for not turning up), all we can do is relay
information, the constraints of a monthly publication
demand that we know at least two months before the
event if we're to give it a mention. So club organisers and
campaign leaders please note, we're only too happy to
give your event a mention but let us know in good time
The same goes for clubs, it's no good phoning us up
and complaining that a club we mentioned in one of our
directories no longer exists, if you don't tell us about it
how are we supposed to know?

Breadboard 80

Most of our regular readers will know of the annual
Breadboard Exhibition held in London in November, well
this year it has fallen on Modmags (us) to organise the
show. Last year our theme was the amazing Hebot robot,
this year we hope to make CB the focal point of the
proceedings. Already we have some of our regular CB
advertisers booked for space, a couple of stands are still
free so if you run a shop, club or any other CB organisa-
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C.B. SCOTLAND
Scotland's first suppliers of C.B

Accessories bring you:-
Aerials

Meters

In fact you name it

We stock it

But sorry, no rigs
Smokey Bear says negatory

We are also TANDY dealers for the
'Radio Shack' range of accessories.

VICTOR MORRIS
(Audio Visual) Ltd.
340 Argyle Street

Glasgow
041-221 8958

That's a big 10-4

Suppliers of Quality CB Antennas
and Accessories

OPEN 7 DAYS A WEEK

79 Far Gosford Street
Coventry

Telephone: (0203) 29567

All leading brands in stock

H.M.P., HY-GAIN TELEX
FIRESTIK, MURA, TURNER

A.S.P.

r
CB Equipment
Specialists

the U.K's leading CB
equipment supplier..!

All types of antennae - disguise, tri-band, DV27, DX27, B27, T27, dipoles, twins - every possible type/position of mount. We're
approved distributors for antenna specialists. We also sell burners (50-1000 watts), pre -amps, SWR meters, mikes, test
equipment, suppression gear, plus, connectors, books, etc. In fact, anything to do with CB EXCEPT RIGS. Special pledge - we
will match or beat any genuine price anywhere in the UK.
Mail order expressed by Red Star, all goods returnable if not satisfied.
Phone your requirements, quoting your Access or Barclaycard number for immediate despatch. We'll help with any problems,
by phone if at all possible.

Our new address is: 10-21 breakers
72-74 Queen's Road, Hersham, Walton -on -Thames

Tel. Walton -on -Thames 47395
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tion and you want to get your name down for stand
space then write to or phone Peter Freebey at our usual
number for details. The show will be held at the Royal
Horticultural Hall between the 26th and 30th of
November. It will stay open late on the Thursday and
open for the first time ever on the following Sunday.

Club Call
The club scene is livening up at last, the Ten -Four Club in
particular has been undergoing some dramatic changes.
After a number of internal disagreements the club has
elected a new committee and a very good job they are
doing too! At the beginning of June the club entered a
float in the Waltham Forest Carnival (North East London)
and as you can see from the photographs considerable
imagination went into the design of the float. In fact they
took third prize in their class and collected a tidy sum for
local charities in their 'Big Rig' collection boxes. Events
like these are superb publicity for the campaign, indeed
the 10-4 Club attracted a number of new members and
some favourable 'write-ups' in the local press. If any
other clubs are organising similar events then we would
be only too happy to send along some of our 'Legalise
CB' Baloons to decorate your float or stand.

Above, the 10.4 Club's float, how about the rig above the drivers
cab - big enough?
Below. The carnival underway, the collection boxes raised a few
eyebrows.
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Here's this month's selection of club addresses.
10-4 CLUB
Secretary Ian Leslie
BM/ 10.4
London WC1.

Meetings every other Tuesday (1st July, 1 5th July etc)
at the 'Essex Arms' Forest Road, \Aialthamstow and last
Wednesday each month at the 'Kings Oak', High Beech,
Loughton (for formal club meetings), all are welcome.
EDINBURGH CB RADIO CLUB
Secretary: Jim Martin
22 Ross Gardens,
Edinburgh, EH9 3BR.

OPEN CHANNEL CB CLUB, PRESTON AND DISTRICT
(Formerly Preston CB Club)
Chairman: F. W. McKeown
Secretary: S. J. Battersby (Address below)
17 Coronation Street,
Blackburn, BB1 6BS.
'HART OF ENGLAND CB CLUB
Secretary: Mrs S. K. Wilson
58 Clarendon Road,
Hinckley,
Leicestershire.

Please note that the Weymouth CB Club has been
dissolved. Anyone in the Weymouth area starting a club
might like to drop us a line.
The UBA ESSEX has been renamed the ESSEX CB
CLUB, the address is still the same as the one given in
the June issue.

Monitor
Bet you've seen the Monitor Offer on page 71, if you
haven't sent your order in yet then why not? For the
ridiculously low price of just £11.50 (including VAT and
everything) you'll get a superb Short Wave converter
and believe us, it's just about the best one you can buy
under £50. Look no further, you can buy with con-
fidence as this offer is being run in conjunction with
genial Glyn Hall of Wintjoy Ltd, well, what are you
waiting for?

Still on the subject of Glyn Hall, he's our CBVIP this
month, don't miss it for a real rags -to -riches story. You
may be interested to know that for the price of an SAE

Two new catalogues available from WintJoy.
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ORDER CB receivers at E14 99 each
Carnage El 00 per Item

FORM
VAT
Totalclosed

"SKYWAVE"
FOR

COMMUNICATION
ANTENNAS BY H.M.P.

ANTENNAS
Arestik' s s4.64,aea,ta

ALSO:
C.B.-V.H.F. AMATEUR AND
TEST GEAR ACCESSORIES

COMPONENTS AND SURPLUS

Telephone: Bournemouth 302080
73 Curzon Road, Boscombe

Bournemouth

CALLERS WELCOME

THE #1 WIRE WOUND
AND MOST COPIED

ANTENNA IN THE WORLD!

`Firestikl
ANTENNAS

CITIZEN BAND
FIBREGLASS ANTENNAS

AND ACCESSORIES.

Call or write for full information

WINTJOY LTD.
103 HIGH STREET, SHEPPERTON

MIDDX. TW17 9BL
Tel. Walton -on -Thames (STD

09322) 48145

 C.B. AERIAL  EVERYTHING BUT RIGS  PLUGS  SWR METERS 

C11)t
tuning

(--D

ey
0 G* toe o

STEREO

= 0 =
;7; MOBILE STEREO
cO

Dept. HE, 360 York Road, London, SW18
Telephone 01-870 7362

Free fitting on all units purchased from us

WE ARE SOUTH LONDON'S IN CAR
ENTERTAINMENT SPECIALISTS.

0rn

03

WHATEVER YOUR AUDIO PROB-
LEMS ARE, COME TO US AND 2
WE'LL CURE THEM. T

-4

30
-4C) 
fT1

* Come and have a cup of coffee while we fit
your stereo

* Wide range of fitting kits ands aerials *

 BASE ANTENNAE  RAIN CAPS  MICROPHONES  CB SUPPRESSORS

ZEIXIVP evijria
CB - CONVERTER CB -705
ATRIAI

EARTH

ADD l AR TO RADIO

CZ.ItUit'Bt CB RADIO RECEIVERS

LISTEN TO CB ON YOUR CAR
RADIO FOR ONLY £14.99 + VAT
"Listen for speed traps and accident warnings
and learn the lingo
(Hear all 40 channels on your medium wave dial)

SIMPLE TO FIT:

INSTANT Please supply Name
Address

Tel no

Goods despatched within 7 days (subject to availability) (orders accepted on plain paper)

FULLY LEGAL

minimr mom
flUIV MIN= MI d MEd

M1/11/ %' MAIL
141 SNARGATE STREET, DOVER (0304) 207043 or 202183
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W4i
he'll send you one of his excellent Shakespear or
Antenna Specialists catalogues, they make very interes-
ting reading. Before we leave Glyn altogether have a
look at the picture of the 'un-Tenna', (below) this
cunning little black box will convert your existing car
aerial into a genuine Short Wave aerial, only one simple
adjustment to make for a perfect SWR, what more can
we say?

The 'Un-Tenna' car aerial converter

GLYN HALL

React UK
Our last item this month concerns the efforst of Ivan
Francis. He's a Canadian Gentleman over here for a few
weeks. He represents REACT organisation, they are the
people who voluntarily monitor channel 9 for emergen-
cies in the States. Under the REACT Charter we couldn't
start an official monitoring service until we have a legal
system, however, Ivan has managed to start a club
called REACT UK Supporters Club. If anyone is inter-
ested in finding out more about the benefits of REACT or
a similar type of emergency monitoring system then you
can either contact Ivan direct at:
28 The Coots,
Bristol, BS14 8LH.
or get in touch with any of the regional organisers listed
below:
London - David Hughes
Midlands - Keith Townsend
North East - Les Carrol
Scotland - Keith Townsend

The REACT Club have already been in touch with the
Red Cross and St John's Ambulance so as soon as we
have a legal system there should be someone there 24
hours a day able to assist in emergencies. Now isn't that
what CB is all about? See you next month.

Stay lucky . .

CB VIP

I was born 18 years ago, at the age of 17, in Salisbury,
Rhodesia. I lived there until 1966 after doing a spell
with Rhodesian Air Force during the Emergency Call-up
just after U.D.I.

In July of that year whilst working for de Beers, in the
diamond fields on the Skeleton Coast of South West
Africa, I became interested in two way radio, which was
my only contact with the outside world as my camp was
250 miles in the Namib Desert. My callsign was ZSR 72
and during this spell I was lucky (?) enough to get a blow

by blow account of the Six Day War which was relayed
by Israeli Hams.

When I returned to Rhodesia in 1969 I seemed to
spend most of my time in and out of the Air Force as the
war in Rhodesia was starting to "hot up". In between
fighting I was quality Control technician with a factory
manufacturing motor vehicles.

April, 1971 saw me once again on the move, this
time to Europe to seek my fortune. After dabbling
around in the Motor Industry I decided to study Com-
puter Technology and in November of '76 I graduated. I
joined a small electronics manufacturer as Assistant R &
D Engineer and worked my way up to Works Manager
leaving them in July '79 to go it alone, although at this
time I wasn't too sure whether to do CB accessories
totally or diversify. I had a position as a consultant to a
fairly large organisation available to me but after a few
foray's on to the Continent found the CB market to be a
growing industry.

On my return to the UK I contacted Bill Taylor to see if
I could obtain backing for my idea. He had the foresight
to realise the potential of the CB market and in
November 1979, Wintjoy Limited was born. The aim of
the company was to obtain goods direct from the
factories in the USA, Europe and Asia rather than buying
from middlemen and several franchises have been set up
with top manufacturers. Though I believe that it is too
late to stop 27MHz due to the sheer numbers already
illegally operating, the manufacturers represented by
Wintjoy have said they will manufacture for any
frequency named.

May we at Wintjoy wish HE and BOF all the best and
look forward to the day when BOF becomes a Magazine
in it's own right, which it surely deserves.
Glyn Hall,
WINTJOY LIMITED.
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CB MOBILE ANTEritifl SERIES

% POWER WAVE ANTENNA
The Rebel 500 CB mobile antenna series is, elec-
tronically speaking, an engineered %'s wave

conductor length in a constant mode helical wind-

ing. This produces a power wave with a current
field similar to a full conductor length non -loaded

antenna. Spaced winding keeps energy forces

away from the metal ground plane, preventing field

effect and flux lines from absorbing power. Voltage

at the field point is at a minimum, preventing loss

of power through leakage and stray currents. The

power goes where you need it...into the antenna
(not into the vehicle body)!

 % wave performance Fits any standard 3/8" 24
thread mount

Power rated at 500 Available in black, white,
watts or bright orange

 Continuous loaded for w 48" straight or 72"
continuing power tapered whips

Power wave of full length non -
loaded antenna

The Rebel 500 antennas..
they refuse to behave like
tame antennas!

Power wave of center loaded or
lump wound antenna

Power wave of constant mode
helical wound antenna the

Rebel 500

WNTJOY
Ltd.

103 High Street, Shepperton,
Middlesex TW17 9BL, England,

Tel:

Walton -on -Thames (STD 09322) 48145

RADIO
ACCESSORIES

The Largest distributors of CB accessories in the UK.
WIS

Come and see the biggest and
best selection of CB radio

accessories ANTENNAS

including:- by
HY-GAIN
SIRTEL
A.S.
HMP

SWR METERS
including HANSEN MICROPHONES by

TURNER -K40
G.C. ELECTRONICS

SUPRESSION EQUIPMENT
PLUS MUCH MUCH MORE

10% discount on
presentation of this ad

UM 1111111
Mura Electronics (UK) Ltd ,

Blackpool. A. D S. Electronics, 16 Warbeck Drive (Nth.
Shore) Blackpool. Tel. 02353 572 2/0253 21173; Edin-
burgh. Cunom Equip., 131 Fountain Bridge. Edinburgh E113.
Tel. 031-229 8830; Stoke-on-Trent. HSBC. 27 Hope Street,
Henley, Stoke-on-Trertt. Tel. 0782 27 815; Wigan. Car Radio
Wigan, 80 Darlington Street East, Wigan, Lancs. Tel. 0942
43101. Spans 'n" Repairs, 79 Far Gosford Street, Coventry
(0203) 29567. Sonic Sounds Audio, 248/256 Tottenham
Court Ront, W.1.01-637 1908.

79 Church Road, Hendon, London. N.W.4
Tel. 01-203 5277/8
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Very Special Offer
CB MONITOR CB MONITOR CB MONITOR CB MONITOR CB MONITOR CB MONITOR

LEGAL CB, right, that's got your attention,
now we can tell you all about this month's 'fil:s-IVery Special Offer. I 0

ets 01For just £11.50 (all inclusive) you can be ..
the proud owner of one of these ELENCO # %II(no rubbish 'ere mate!) CB Monitor/Con- # 1-- Iverters. Just slip the plug from your exist- # , cik .. a

ing car aerial into the appropriate socket, i ,o .... >1
plug the lead from the unit into your car e e- :Iradio aerial socket and connect the black  c.,pe,

wire up to +12 volts and you're ready to go. .--.. 3,1
The eight transistor circuit has now ,, ,use 1731

converted your AM car radio into a narrow- e ..- fi
band Short Wave receiver. It will tune over  ., ..

the entire 40 channels used by CB networks .;1/40 ... Fli.
worldwide. Thrill to the sound of Italians /- 445 . zi

cursing each other, listen to the Americans / ,,,z) ......

.../on the 'skip' in the evenings, all sorts of , c.,0 A11..
'interesting' transmissions may be heard! e <,>e, ...... .. wil
The ELENCO is one of the best converters e ... .." Elon the market, even has a switchable noise .. ." ,

0
blanker built in to cut out the irritating back-  . , -.I."

ground hiss. I z'
Well, what are you waiting for? Fill in the  c.t. ,

aa
icoupon today. 04z, i

iz e,
, tiModmags (Sales Office) Ltd. I \e' ac`

V- : ..145 Charing Cross Road, London WC2H OEE A__ t.iiiNom so .. m mi Ell A= En IIIMI = m mu m swim no m EN mi MEI MN mow

YOUR NEAREST INTERNATIONAL

The

MOON-
FANTOM

Mobile Moonraker

DEALERS REQUIRED

C.B.i SUPPLIER
SOLE AGENTS FOR:-

Avanti's`
Astro-Fantorn
Goes Where
No CB
Antenna
Has Gone
Before!

arm

From the AVANTI
Research laboratories
comes a sleek. 22.
lull 1/2 wave antenna.
so unique that It
mounts on glass.
0ansmots through
glass and receives
through glass yet
requires no grounding
to metal as do
conventional 1/4 wave
antennas. No holes to
drill ..no clamps. clips

,`;;;;":?",:r"
Io

.they":L,
0a's finish, No
ponched cables to run
in through doors.
sendows or trunk No
more leaks. The
Astro Fantorn Is a
handsome. low profile
antenna that provides
the ultornate on
convenience!

Replace your
present
antenna
with a
new Avant'

AVANTI ANTENNAS MOBILE & HOME BASE =,..-
SOMMERKAMP AMATEUR & MARINE RADIOS
STALKER RANGE
C.T.E. POWER SUPPLY UNITS, ALL ACCESSORIES & AERIALS.

A New
Direction in
Fiberglass
Antenna Whips!
From Avanti

The
Avanti
Skinny
Stick.

MOBILE MOOMRAMER
AVIS, M

ASTRO CANTO*.
AV TOO

MOONRAKER 4Form 21033D 12/13 Greenpark Road, Bray, Co. Wicklow, Ireland.
Tel: 860077, 868727, Telex: El. 31539
Northern Ireland Office: DunDonald 2941

"WHILST WE CANNOT SELL RIGS TOTHE U.K. AT THE MOMENT, WHY NOT
SEND FOR DETAILS OF OUR RANGE IN PREPARATION FOR LEGISLATION"

T.V.E.S. LT
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HOBBYPRINTS

If you have never used HOBBYPRINTS before,
then you don't know what you've been missing.
HOBBYPRINTS are an etch -resistant rub -down
transfer. Just place the appropriate HOBBY -
PRINT over a clean piece of copper clad PCB
material and rub. It's as simple as that. Once
the design has been transferred, immerse the
board into the Ferric Chloride. 15 minutes later
you will be rewarded with a perfect PCB
prepared from our original artwork, so you can
have no worries about making a mistake. By
the way, HOBBYPRINTS are ideal for making
PCBs by Ultra -Violet exposure.

.4)

HOBBYPRINT
SHEETS ARE
AVAILABLE FOR
ISSUES FROM
NOV. 78 RIGHT UP
TO THIS ONE.
ALL SHEETS COST
£1.20 ALL
INCLUSIVE OF
POST AND
PACKING AND
VAT.
ORDER BY SHEET
LETTER AND
ISSUE MONTH
(SEE BELOW).

ISSUE
SHEET REF.

Nov. 78 A
Dec. 78 B

ISSUE
SHEET

Sept. 79
Oct. 79

REF.

Jan. 79 C Nov. 79 M
Feb. 79 Dec. 79 N
Mar. 79 E Jan. 80 0
Apr. 79 F Feb. 80 P
May 79 G Mar. 80 Q
Jun. 79 H Apr. 80 R
Jul. 79 May 80 S
Aug. 79 Jun. 80T

10!
For your HOBBYPRINT refer to the chart above
and send your cheque or postal order to:
HOBBYPRINTS,
Modmags Sales Office,
Hobby Electronics,
145 Charing Cross Road,
London WC2H OEE.
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PCB Foil Patterns
For the benefit of our confused
readers who have been rushing
around, frantically turning over
pages, trying to find the foil patterns
for the projects they are wanting to
build - here they are!

We have collected all the track
layouts or foil patterns (call them what
you will) together on one page to
make things easier.

Figure 1. The foil pattern for the HE Gaytec

7.1

HE CAR onE-1

604 <00?

Es*

"Ard.

CH. pr.. 8 j3j

Fig 2. The foil pattern for HE Pass the Loop

Hobby Electronics, August 1980

Fig 3. Equitance foil pattern.
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i3 Amp 250V

CLASSIFIED INFORMATION

Semi -Display: -
1 -3 insertions - £4.50 per single column centimetre
4-11 insertions - £4.00 per s.c.c.

12 insertions - £3.50 per s.c.c.
Classified: -
18 pence per word (minimum 25 words)
Box number on application (Personal ads only)

MODULES. Mullard LP1164 AM/FM I.F.
Unused, guaranteed £1.50 P.P. C.W.O.
B.A. screws, hardware, loudspeakers,
components. Manufacturers clearance.
S.A.E. lists: Tennex Limited, Stock Road,
Southend, Essex.

RACK ISSUES! Hobby and Electronics
magazines. Bought/sold/exchanged. State
requirements and request quotation.
Denstone Educational Publications, 1 Water -
foot Avenue, Southport PR8 3TE.

£5 OSCILLOSCOPE. Standard Junk Box
Components plus approx. another £5 (total
components approx. £12). This unit plugs
into TV Aerial socket and converts TV to
Oscilloscope. Circuit and plans £3. Kerr, 27.
Coles Road, Milton, Cambridge, CB4 4BL.

Security and Surveillance distributor
requires additional specialised manufac-
turers and products. Serious replies only.
Forward details to - Box No. 115, Hobby
Electronics, 145 Charing Cross Road,
London WC2H OEG.

CHEAPER THAN A VISIT TO THE PIC-
TURES. Latest top quality films prerecorded
on videocassettes from only £6. Full detail!
from G.T. Technical Video Library (10a HE)
119 Oxford Street, London W1R 1PA.

All mixed. 200 components £4. 50 transis-
tors 95p. 100 diodes 85p. 10 switches 95p.
Lists 15p. - Sole Electronics (HE), 37
Stanley Street, Ormskirk, Lancs. L39 2DH.

Upgrade your projects with Hi -Stab metal
film resistors. One -hundred mixed value and
wattage (mostly 0.25w) £1.20 inc. p.&p. -
Jackson, 37 Knott Lane, Gee Cross, Hyde,
Cheshire.

WEBB ELECTRONICS
41 Winwick St

WARRINGTON. Tel 54174

LED's
2" Round

Square

LED's .2" only
Red
Yellow
Green
White (Red when lit)
White (Green when lit)

7.5p
10.5p
10.5p
7.5p
7.5p

Red 7.5p
Yellow 10.5p
Green 10.5p

CLIPS FOR ALL LED's 3p each

TOGGLE SPST (on -off) 52p
SPDT Ion -on) 60p

SWITCHES SPDT (blased-on) 64p
SPOT (centre 001 67p
SPDT (centre off biased one way) 68p
SPDT (centre off biased both ways) 69p
Double -pole version of above switches

(not on -off) add 18p
MISULDED FLAT TOGGLES IN

FIVE COLOURS: Red, black, white, yellow.
' SAE for full list of switches

Add VAT at current rate.
P&P add 50p. Orders over ES P&P free

ALL ADVERTISEMENTS IN THIS SECTION MUST BE PRE -PAID.
Closing date: 2nd Friday in month preceding publication.

Advertisements are accepted subject to the terms and conditons
printed on the advertisement rate card (available on request).

TOP QUALITY PRE-RECORDED VIDEO-
CASSETTES, the latest films, free lists. From
half recommended price. Write now for de-
tails, AUSHE, 76 Church Street, Larkhall,
Lanarkshire.

INTRODUCTION TO MICROPROCES-
SORS. A beginners book £2.30. Popular
Electronic Projects £1.45. Single IC Projects
£1.50. 28 Tested Transistor Projects £1.25.
Add 35p p&p. - Educational Data & Techni-
cal Services, 59 Station Road, Cogenhoe,
Northampton NN7 1 LU.

CB ACCESSORIES in Leeds. Phone
Howard after 6pm for Mic's, Ant's, Speakers,
Plugs & SWR Meters. Strictly no rigs until
legal. Leeds (0532).686960.

INGENIOUS GAMES to distract and
tantalize -and to construct. Three original
designs by me in kit form, pocket sized
with a top quality finish to grace your
coffee table and decieve your friends.
From £4.25. Send SAE for details to H. S.
Houston, 12 Harlech Avenue, Leeds 11,
Yorkshire.

ADVERTISERS' INDEX
AJD 55 VICTOR MORRIS 66
AMBIT INTERNATIONAL 2 MURA ELECTRONICS 70
ARROW AUDIO CENTRE 44 NIC MODELS 23
BI-PAK SEMICONDUCTORS 20 T. POWELL 56
BK ELECTRONICS 24 POWERTRAN 75
BRNS 10 PRECISION PETITE 24
S & R BREWSTER 16 J. W. RIMMER 31

CAMBRIDGE LEARNING 10 SKYWAVE 68
CB CITY LTD. 51 SPARES 'N' REPAIRS 66
CLARION 18 & 19 SRU AUTOS 60
CRIMSON ELECKTRIK 31 S. N. STEVENSON 48
CSC 23 & 48 STEVE'S ELECTRONICS 44
EDA 56 SWANLEY ELECTRONICS 31

FIRESTIK ANTENNAS 24 SYMBOLYKA 66
GMT ELECTRONICS 28 TECHNOMATIC 45
HENRY'S RADIO 40 TEMPUS 52
HI -TECH 34 TK. ELECTRONICS 40
ILP 4 & 5 TVES LTD. 71

MAPLIN 76 VERO 51
MARSHALLS 16 WATFORD ELECTRONICS 7

METAC 25 WEST HYDE DEVELOPMENTS 60
MIDLAND TRADING 8 WHEELS DOVER 68
MINIKITS 16 & 18 WINTJOY LTD. 64, 68 & 70
MOBILE STEREO 68

PRINTED
CIRCUITS

and

HARDWARE
Comprehensive range Constructors Hardware
and accessories

Selected range of popular components
Full range of HE printed circuit boards
normally ex -stock, same day despatch at
competitive prices
P C Boards to individual designs
Resist -coated epoxy glass laminate for the
d i y man with full processing instructions (no
unusual chemicals required)

Alfac range of etch resist transfers and other
drawing materials for p c boards.

Send 15p for catalogue.

RAMAR CONSTRUCTOR
SERVICES

MAS011115 ROAD
STRATFORD-ON-AVON
WARWICKS, Tel. 4879

BARGAINS FOR THE ELEC-
TRONIC HANDYMAN

BRANDED L.E.D. DIGITAL
ALARM CLOCKS

(1)

Returned to Service
Department within
guarantee period. (2)

1. With alarm repeat. S.R.S.P. of Et 7.00. Offered at
£3.95, inc. VAT, or 3 for £9.95, inc. VAT.

2. With luxury lamp and repeat alarm. S.P.S.P.
E31.00. Offered at E7.95 inc. VAT each, or 3 for
£19.95 inc. VAT.

These will be sold as received from our customers with
the existing fault(s) and without guarantee.

U.K. only
Discounts available on large bulk purchase.

PRESCOTT CLOCK & WATCH CO.
LTD.

PRESCOTT HOUSE, HUMBER ROAD, LONDON
NW2 6ER
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PRICE STABILITY: Order with confidence. Irrespective of any price changes we
will honour all prices in this advertisement until September 30, 1980, if this
month's advertisement is mentioned with your order. Errors and VAT rate
changes excluded.
EXPORT ORDERS: No VAT. Postage charged at actual cost plus 11 handling
and documentation.
U.K. ORDERS: Subject to 15% surcharge for VAT. No charge is made for car-
riage, or at current rate if changed.
SECURICOR DELIVERY: For this optional service (U.K. mainland only) add
12.50 (VAT inclusive) per kit.
SALES COUNTER: If you prefer to collect kit from the factory, call at Sales
Counter. Open 9 a.m. - 12 noon - 1 - 4.30 p.m. Monday -Thursday.

ehromatheque 5000

Off ON

ETI 5 CHANNEL LIGHTING EFFECTS SYSTEM

OVIIROAD
eltronsatheque 8000 

LIM I UM 2 3
AUTO LIVID .011 SPIRO D. , A

- I q4, tI

MERMAN
ETI 5 CHANNEL UGHTING EFFECTS SYSTEM

Panel size 19.0" a 3.5". Depth 7.3"
This versatile system featured as a constructional article in ELECTRONICS TODAY INTERNATIONAL has 5 frequency channels with indivi-
dual level controls on each channel Control of the lights is comprehensive to say the least You can run the unit as a straightforward sound -

to -light or have it strobe all the lights at a speed dependent upon music level or front panel control or use the internal digital circuitry which
produces some superb random and sequencing effects Each channel handles up to 500W and as the kit is a single board design wiring is
minimal and construction very straightforward

Kit includes fully finished metalwork, fibreglass PCB controls, wire, etc - Complete right down to the last nut and bolt,

MUSIC EFFECTS DEVICE AS FEATURED IN
ELECTRONICS TODAY INTERNATIONAL
The BLACK HGLE designed by Tim Orr, is a powerful new musical effects device for processing both natural and electronic
instruments, offering genuine VIBRATO (pitch modulation) and a CHORUS mode which gives a "spacey" feel to the sound achieved
by delaying the input signal and mixing it back with the original. Notches (HOLES), introduced in the frequency response, move up
and down as the time delay is modulated by the chorus sweep generator. An optional double chorus mode allows exciting antiphrase
effects to be added. The device is floor standing with foot switch controls, LED effect selection indicators, has a variable sensitivity
input, has high signal/ noise ratio obtained by an audio compander and is mains powered - no batteries to change! Like all our kits
everything is provided including a highly superior, rugged steel, beautifully finished enclosure.

COMPLETE KIT ONLY £49.80 + VAT (SINGLE DELAY LINE SYSTEM)
De Luxe version (dual delay line s stem) also available for £59.80 + VAT.

MANY MORE KITS!
including synthesizers, computer, hi-fi amps, tuners, etc.

in our FREE CATALOGUE

UM* UVTLS

COMPLETE KIT
ONLY

£49.50 VAT

POWERTRAN

MPA 21111 100 Watt Mixer -Amplifier

.55
INTERNATIONAI

0
VOLUME MDOU MILE MK0 ON

NNI.1/ N. .1/ N " 0 N. V/ N. 1/ e N." I .., II , 'N.
del

e

if...,,A. j4i
.. . ... ..

MPA 2n : os: 7 : 7 0 : 7 ip : 7 7 ft ,0 . .,
. ,11.

 POWERTRAN I * 0 0 0 0 
so i

LOW MGM

Panel size 19.0" x 3.5". Depth 7.3"

Featured as a constructional article in ETI. the MPA 200 is an exceptionally low priced - but professionally finished - general purpose
high power amplifier It features adaptable input mixer which accepts a wider range of sources such as microphone. guitar. etc There are
wide range tone controls and a master volume control Mechanically the MPA 200 is simplicity itself with minimal wiring needed making
construction very straightforward.

The kit includes fully finished metalwork, fibreglass PCBs, control, wire. etc - complete down to the last nut and bolt

OUR CATALOGUE IS FREE! WRITE OR PHONE NOW!

COMPLETE KIT
ONLY

£49.90 + VAT

POWERTRAN ELECTRONICS
PORTWAY INDUSTRIAL ESTATE ANDOVER

ANDOVER, HANTS SP10 3MM (STD 0264) 64455



STEP INTO A NEW WORLD nr,01,
WHEN YOU DISCOVER II H IIIat11)11.11111

For beginners or professionals, the Maplin catalogue will help you

find just about everything you need for your project.

Over 5,000 of the most useful components - from resistors to
microprocessors - clearly described and illustrated.

Send the coupon for your copy
and STEP UP TO

MAPLIN SERVICE
NOW

Post this coupon now for your copy
of our 1979-80 catalogue price 70p.
Please send me a copy of your 280 page
catalogue i enclose 70p (plus 46p p&p).
If I am not completely satisfied I may return the
catalogue to you and have my money refunded.
If you live outside the U.K. send £1 .35 or ten
International Reply Coupons. I enclose £1.16.

ADDRESS

HE780

maim rn
ELECTRONIC SUPPLIES LTD
All mail to:-
P.O. Box 3, Rayleigh, Essex SSE 8LR.
Telephone: Southend (0702) 554155.
Shop: 284 London Road, Westcliff-on-Sea, Essex. (Closed on Monday).
Telephone: Southend (0702) 554000.

c,, Catalogue now available in all branches of WHSMITHO Price £1.00


